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WORDSWORTH, WILLIAM 3 


Worcester (city in England) [wus’-tur] Worcester 
(1981 pop., 74,247) is a historic city overlooking the 
River Severn in the county of Hereford and Worcester in 
west central England. Hardware, machine tools, Royal 
Worcester porcelain, and gloves are major products. The 
cathedral (1084) and the Guildhall (1722) are historical 
landmarks. The noted King’s School (1541) and Royal 
Grammar School (1561) are located in the city. Worcester 
was the scene of the battle of 1651 in which Oliver Crom- 
well defeated Charles I|, ending the English Civil War. 


Worcester (city in Massachusetts) Worcester, the sec- 
ond largest city in Massachusetts and the seat of Worces- 
ter County, is located about 55 km (35 mi) west of Bos- 
ton in the central part of the state. The city center has a 
population of 169,759 (1990); 436,905 (1990) persons 
live in the metropolitan area. Worcester produces metals 
and machinery, precision instruments, textiles, clothing, 
and leather goods. Among the city’s institutions of higher 
education are the College of the Holy Cross (1843), Clark 
University (1887), Worcester Polytechnic Institute 
(1865), and the medical school of the University of Mas- 
sachusetts. The Worcester Art Museum and the American 
Antiquarian Society (1812) are also there. Worcester was 
settled in 1673, and textile manufacturing began there in 
1789. When the Blackstone Canal linking Worcester with 
Providence, R.|., opened (1828), industrial growth great- 
ly accelerated. The founding of the antislavery Free-Soil 
party is credited to a meeting held (1848) in Worcester. 


word see LINGUISTICS 


word processing Word-processing programs are any 
of a variety of computer programs that are designed to 
manipulate written text (See COMPUTER PROGRAMMING). For 
example, a word-processing program can help a person 
type, edit, rearrange, and retype a letter of correspon- 
dence on a personal computer (see COMPUTER, PERSONAL). 
The material being processed is displayed on the comput- 
er’s video screen and can be printed out on paper through 
the computer’s printer. The term word processor refers to 
a personal computer that is “dedicated” to the task of 
word processing and can perform no other function. Desk- 
top publishing programs (see PUBLISHING, DESKTOP) also 
contain word-processing features, and some word-pro- 
cessing programs feature, in a limited sense, graphics 
and text-manipulation capabilities more common to desk- 
top publishing programs. 


Wordsworth, William One of the earliest and per- 
haps the greatest of English romantic poets, William 
Wordsworth, b. Cockermouth, Cumberland, Apr. 7, 1770, 
d. Apr. 23, 1850, did much to restore simple diction to 
English poetry and to establish ROMANTICISM as the domi- 
nant literary movement of the time. 

Such early poems as “The Ruined Cottage” (1797; 


afterward incorporated into The Excursion) concentrate 
on social issues, particularly the plight of those dispos- 
sessed by the Industrial Revolution and by England’s 
wars, first with the American colonies and then with Na- 
poleonic France. Lines Composed a Few Miles above 
Tintern Abbey (published in the collection Lyricat BAL- 
LADS, containing poems by Wordsworth and Samuel Taylor 
COLERIDGE) self-consciously explores the processes of the 
mind and heart as revealed by the memory. The Prelude, 
begun in the winter of 1798-99, completed in 1805, 
and revised continuously until the poet’s death, consti- 
tutes a history of the growth of Wordsworth’s conscious- 
ness. 

Life. Wordsworth passed most of his life in England’s 
Lake District, except for 4 years (1787-91) at St. John’s 
College, Cambridge, where he failed to take a degree; 1 
year (November 1791-—December 1792) in France, where 
he associated with a moderate faction of the revolution 
and fell in love with Annette Vallon, fathering a daughter 
by her; nearly 6 years (1793-98) in the south of England, 
where he met Coleridge; and 1 year (1798-99) traveling 
in Germany. Wordsworth’s mother died in 1778, his fa- 
ther in 1783. Sent to Hawkshead grammar school in 
1778, Wordsworth did not see his beloved sister Dorothy 
again until the summer of 1787. After Cambridge and 
France, he lived with her almost continuously from 1794, 
settling at Dove Cottage, Grasmere, in 1799. The journals 
Dorothy kept at their homes and on walking-tours provid- 
ed William with numerous images and themes. Since the 
publication of her journals in 1951 the extent of her in- 
fluence on both her brother and Coleridge has been fully 
recognized. 

Although a prolific, long-lived poet, Wordsworth wrote 
most of his best verse during his so-called great decade of 
1797-1807, notably “Michael” (1800), “Resolution and 
Independence” (1802), “Ode: Intimations of Immortality 
from Recollections of Early Childhood” (1804), and the 
Lucy poems (1800). He was essentially a poet of memo- 
ry, recording those intense moments (“spots of time”) in 
which he experienced unmediated apprehensions of the 
self and the natural world as parts of a living whole; yet as 


William Wordsworth, 
one of England’s 
foremost lyric poets, 
served as a strong 
link between 18th- 
and 19th-century 
poetry. The birth of 
the romantic move- 
ment was fostered 
by the publication of 
Lyrical Ballads 
(1798). He com- 
bined prosaic de- 
scriptions of nature 
with a semimystical 
outlook. 


4 WORK 


early as 1807, in “Elegiac Stanzas,” Wordsworth was in 
retreat from this faith in nature and the unfettered imagi- 
nation and in favor of more formal codes of behavior. 
From about 1798, at Coleridge’s urging, he struggled to 
compose a long philosophical poem on nature, man, and 
society, to be entitled The Recluse. Only The Excursion 
(1814), intended as the second of the projected epic’s 
three parts, and “Home at Grasmere” (1888), the first 
book of the first part, were ever completed. 

Literary Reputation. |ncreasingly, 2Oth-century critics 
have emphasized the dark underside of Wordsworth’s 
struggle to fashion for himself an unassailable identity as 
poet. They point to his unease about nature; to his sense 
of loss and guilt at being orphaned, at deserting Annette 
Vallon, and at becoming disillusioned with political ideal- 
ism; and to his intellectual reliance on Coleridge and 
emotional reliance on Dorothy. The position of his major 
poems as among the finest and most influential in the 
language remains secure, however. He was made poet 
laureate in 1843. 


work Work is a term used in general to describe the 
expenditure of effort to accomplish a task. In physics, work 
has a much more specific definition: the product of a force 
and a distance, or displacement, along the direction of the 
force. According to this technical definition, work is per- 
formed by a weightlifter in lifting a set of barbells, but no 
work is involved in the act of holding the barbells aloft, 
since this does not involve a displacement of mass. 

The amount of work done by a person climbing a step- 
ladder is equal to the product of the person’s weight and 
the height of the stepladder. In climbing to the top, the 
person has performed work and, at the same time, gained 
potential energy in the Earth’s gravitational field. The po- 
tential-energy gain is equivalent to the work performed in 
reaching the top. This potential energy may, in turn, be 
converted to kinetic energy of motion if the person then 
jumps to the ground. 

The standard unit of work or energy in the metric sys- 
tem is the JOULE, named for the 19th-century British 
physicist James Prescott Joule. A joule is the work per- 
formed by a force of one newton acting through a dis- 
tance of one meter. 


workers’ compensation Workers’ compensation, 
traditionally called workmen’s compensation, is the name 
commonly applied to statutes that give protection and 
security to workers and their dependents against injury, 
disease, or death occurring in the course of employment. 
The statutes in general establish the liability of an 
employer for injuries suffered by workers, and benefits— 
generally financed by insurance bought by the employ- 
er—usually include hospital and other medical payments 
and compensation for loss of income. 

During the 19th century U.S. employers—following 
English common-law tradition—contended that the haz- 
ards of a particular job were a risk that the employee as- 
sumed when he or she went to work. Their position was 


further bolstered by the “fellow servant” rule, which held 
that an employee could not sue an employer for negli- 
gence if the employee’s injury was caused by the negli- 
gence of a coworker. In 1908, Congress abolished the 
rule for railroad workers when it passed a National Em- 
ployers’ Liability Act. 

In the late 1800s various European countries institut- 
ed the first workers’ compensation programs. In 1911, 
Wisconsin passed a workers’ compensation act and other 
States followed Wisconsin's lead. Today all 50 states have 
workers’ compensation statutes. 


Works Progress Administration Authorized by 
Congress and created by President Franklin D. Roosevelt 
in 1935, the Works Progress Administration (WPA)—its 
name was changed to Works Projects Administration in 
1939—was the most important New Deat work-relief 
agency. Headed by Harry Hopkins until 1939, the WPA 
developed relief programs to preserve persons’ skills and 
self-respect by providing work during a period of massive 
unemployment. From 1935 to 1943 the WPA provided 
about 8 million jobs at a cost of more than $11 billion. It 
funded the construction of hundreds of thousands of pub- 
lic facilities. 

The WPA sponsored the Federal Theater Project, Fed- 
eral Art Project, and Federal Writers’ Project—to give 
work to persons in the arts—and the National Youth Ad- 
ministration, to provide youngsters with part-time employ- 
ment. The most innovative of New Deal agencies, the 
WPA was also the most vulnerable to criticism. Some 
opponents charged that the agency was infested with 
subversives, others that state and local Democratic politi- 
cians used WPA assignments to bolster their political 
machines. In 1943, after wartime prosperity began, 
Roosevelt terminated the WPA. 


world = The world may be defined as the broadest con- 
text of human experience. The term is sometimes applied 
to the whole universe. At the other extreme, it may be 
used to refer to the entire but limited experience of one 
culture or even one individual. Most commonly, however, 
the world is a nonscientific designation for the planet 
EARTH as it is experienced by humans. 

Information about the world is to be found throughout 
the encyclopedia—in articles about continents, oceans 
and seas, physical features, ecological divisions such as 
BIOMES, countries, peoples, cultures, and so on. 


World Bank A specialized agency of the United Na- 
tions, the World Bank (officially, the International Bank 
for Reconstruction and Development, or |BRD) was estab- 
lished, along with the INTERNATIONAL MONETARY FUND 
(IMF), by the Bretton Woods Agreement (1944) to assist 
European postwar recovery. When this initial role was ab- 
sorbed by the Marshall Plan, the focus shifted (1949) to 
loans and technical assistance, especially to developing 
nations. With its affiliates—the INTERNATIONAL FINANCE 
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CorPORATION (1956) and the INTERNATIONAL DEVELOPMENT 
ASSOCIATION (1960)—the World Bank Group has become 
the single most important lending agency in international 
development. 

In 1989 membership consisted of 151 nations, in- 
cluding China, which replaced Taiwan in 1980. Loans are 
made directly to member governments or to private enter- 
prise on condition that the government guarantee the 
loan. Funds from loans are used to support a variety of 
long-range projects in such fields as energy, agriculture, 
and transportation, with the overall aim of improving liv- 
ing standards: A drive to add to the Bank's capital result- 
ed when international officials, economists, and bankers 
turned to the Bank for solutions to the Third World debt 
problem. 

Providing technical assistance to member nations is a 
major Bank activity. With headquarters in Washington, 
D.C., the Bank is run by a president and a board of gover- 
nors who meet annually to determine policies. Decisions 
on loans are made by the 22 executive directors. Voting 
on loans is weighted according to members’ contributions 
(capital subscription), and therefore the organization is 
controlled by the wealthier nations. Recent presidents of 
the Bank have been Robert S. McNamara (1968-81), A. 
W. CLAUSEN (1981-86), Barber B. CoNaBLeE (1986-91), 
and Lewis Preston (1991- ). 


World Council of Churches = The World Council of 
Churches (WCC) is a fellowship of churches in more than 
100 countries, including most of the Protestant and Ortho- 
dox churches of the world. Its headquarters is in Geneva, 
Switzerland. 

Before the formation of the WCC three major ecumen- 
ical bodies had been formed among non—Roman Catho- 
lics: the International Missionary Council, established at 
the Edinburgh Conference of 1910; the Universal Chris- 
tian Council for Life and Work (1925); and the Faith and 
Order Conference (1927). The original WCC, whose con- 
stitution was drafted in 1938, although the body was not 
formally inaugurated until the Amsterdam Conference of 
1948, represented a union of the Faith and Order and 
Life and Work organizations. The International Missionary 
Council, although in formal association with the WCC, 
continued its separate existence until 1961, when it be- 
came an integral part of the World Council. 

The initial aims of the WCC were defined by the pur- 
poses of the two organizations that united to form it: the 
search for Christian unity and a concerted effort to relate 
the Christian faith to social and world problems. The 
range of the council’s membership and activity has ex- 
panded greatly since its inception. Member churches are 
found in every part of the world and include bodies as di- 
verse aS Pentecostal and African Independent churches 
and the ancient patriarchates of Eastern Orthodoxy. The 
activities of the council touch almost every aspect of 
Christian service throughout the world. 

The policies of the WCC are set by assemblies—com- 
posed of representatives of all member churches—that 
are held at intervals of 6 or 7 years. The assembly ap- 


points a presidium of seven persons and a central com- 
mittee, who meet annually and are responsible for carry- 
ing out the policies of the assembly, through a general 
secretariat and several major divisions. 


World Court = see INTERNATIONAL CourT OF JUSTICE 


World Cup see Soccer 


World Health Organization The basic purpose of 
the World Health Organization (WHO), a specialized agen- 
cy of the United Nations established in 1948, is “the at- 
tainment by all the peoples of the highest possible level 
of health.” 

WHO's main activities (advisory and technical) girdle 
the globe. Functions include information dissemination, 
research, technical assistance, setting of international 
health standards, and aiding victims of natural disaster. 
Assistance is rendered to individual countries at their re- 
quest and includes support of national programs to fight 
diseases, train health and medical technicians, and es- 
tablish health services. Maternal and child welfare are 
ongoing projects of priority, as are the provision of safe 
drinking water and immunization programs. One of 
WHO's signal accomplishments was the eradication (late 
1970s) of smallpox. 

The World Health Assembly meets annually and deter- 
mines policy and budget. An executive board carries out 
assembly decisions, and a secretariat functions in Geneva, 
Switzerland, under a director-general. 


World Jewish Congress The World Jewish Con- 
gress, founded in 1936 and headquartered in Geneva, 
Switzerland, is an international association of Jewish or- 
ganizations in more than 60 countries. It seeks to protect 
the rights and status of Jews and Jewish communities. 


world line A world line is a path through space-time. 
It is a mathematical concept used in physics to describe 
the motion of particles or other objects. A world line gives 
a more informative description than a path or curve 
through space, because each point along the world line 
indicates both the time and the position of the object. 
Physicists use world lines to describe how particles move, 
collide, and recoil from each other by their FUNDAMENTAL 
INTERACTIONS. Metric theories of GRAVITATION, for example, 
such as Einstein’s general RELATIViTy, predict that freely 
falling particles move along geodesics, which are the 
paths closest to straight lines in curved space-times. Real 
particles with nonzero rest masses travel slower than light 
and move on timelike geodesics. These geodesics give the 
longest time measured between two events; other world 
lines between the same two events experience less 
elapsed time by the clock paradox. This property Is analo- 
gous to the shortest distance between two points being 
measured by a spacelike geodesic, for example, by a great 
circle on the surface of the Earth. 
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World Meteorological Organization The World 
Meteorological Organization (WMO) coordinates informa- 
tion from the weather services of 160 member nations and 
territories. The WMO was developed by the United Nations 
from the original International Meteorological Organization, 
founded in 1873, in an effort to standardize methodology 
and to correlate the reporting of weather data through the 
use of the newly invented telegraph. The data and methods 
used are standardized for all weather services. 


World Series see BASEBALL 


World Trade Center The World Trade Center is 
housed in twin skyscrapers built from 1968 to 1973 in 
New York City by the Port Authority of New York and New 
Jersey and designed by the architects Minoru YAmMASAKI 
and Emery Roth and the structural engineering firm of 
Skilling, Helle, Christianson, and Robinson. Every charac- 
teristic of these immense towers places them in a unique 
category: they are 110 stories, or 411 m (1,350 ft) high, 
making them second in height only to the SEARS Tower in 
Chicago; they comprise 1.2 million m? (13 million ft?) of 
office space; and the total building cost amounted to 
$750 million. 

The structural system, known as a braced tubular can- 
tilever, is a form of skyscraper construction that was de- 
veloped in the 1960s but actually represents a modern 
variant of that used in the EiFFEL TOWER adapted to ex- 
tremely high buildings. The problem in the construction 
of all large, framed structures is to render them rigid 
against the force of the wind. This task is accomplished 
in the World Trade Center towers by making each wall a 
rigid truss and joining the four trusses at the corners. The 
result is a continuous tube of square section that resists 
the bending and shearing forces of the wind through the 
rigidity of its outer walls. 


World War I The assassination of the Austrian arch- 
duke Franz Ferdinand in Sarajevo in 1914 proved to be 
the spark that ignited World War | (1914-18). Called 
“the Great War,” it quickly came to involve all the great 
powers of Europe and eventually most countries of the 
world, and cost the lives of more than 8 million soldiers. 
Among the causes of the war were rising nationalist senti- 
ment (manifested both in the chauvinism of the great Eu- 
ropean powers and in the unrest among the subject peo- 
ples of the multinational European empires), colonial and 
economic rivalries, the formation of hostile alliance sys- 
tems, and arms races, all of which contributed to the 
growing sense of international tension during the prewar 
years. 


Europe on the Eve of War 


The Alliances. The Franco-Prussian War of 1870-71 
had left Germany the most powerful commercial and in- 
dustrial nation of Continental Europe. France, forced to 
cede the province of Alsace and part of Lorraine and to 


pay a large indemnity to Germany, had recovered quickly 
and by 1914 was second only to Germany among the 
Continental powers. 

During the late 19th and early 20th centuries the 
Austro-Hungarian Empire was plagued with internal un- 
rest among its many nationalities. The desire of many of 
the Slavs in the southern provinces to join neighboring 
Serbia had intensified friction among the empire’s Ger- 
manic, Magyar, and Slavic peoples. The Austrians never- 
theless hoped to gain territory in the Balkans at the ex- 
pense of the disintegrating Ottoman Empire. They thereby 
antagonized Russia, which also hoped to absorb much of 
the Ottoman territory. 

Russia, although the largest nation in Europe, was in 
some respects even weaker than Austria-Hungary. In ad- 
dition to its staggering defeat in the Russo-Japanese War 
(1904-05), tsarist Russia was also plagued by revolu- 
tionary unrest and industrial backwardness. 

These conflicting national interests in western and 
eastern Europe led to the creation of two rival alliance 
systems. In 1879, Germany’s chancellor, Otto von Bis- 
MARCK, concluded a defensive accord with Austria-Hun- 
gary against Russia. Within three years Italy, a rival of 
France in the Mediterranean, had joined Germany and 
Austria-Hungary to create the TRIPLE ALLIANCE. 

In 1894, France and Russia formed an alliance. Em- 
peror WILLIAM || of Germany soon aroused British suspi- 
cions by his imperialistic policies and by his intensified 
effort to build up the German fleet, threatening Britain’s 
position as the dominant European naval power. This 
Situation led to the formation of the Anglo-French 
Entente in 1904. By supporting Austrian ambitions in 
the Balkans, William also further embittered Russia, 
which in 1907 concluded an entente with Britain. Thus 
Britain, France, and Russia came together in the TRIPLE 
ENTENTE. 

Several smaller countries became indirectly involved 
in the alliances, dividing Europe into two armed camps. 
Russia pledged to aid Serbia in case of war with Austria- 
Hungary. Belgium was in an anomalous position because 
its neutrality had been guaranteed (1839) by Britain, 
France, Russia, Prussia (Germany), and Austria. 

Armed Forces. All the major European powers except 
Britain had conscript armies by 1914. The German army 
was by far the best trained and equipped, and it was di- 
rected by a highly efficient general staff. In the wake of 
the German victory in the Franco-Prussian War, the other 
European countries had also attempted to develop effi- 
cient staff systems. Moreover, all these general staffs had 
prepared war and mobilization plans to meet all possible 
combinations of opponents. The French, whose army was 
ranked second only to the Germans in overall efficiency, 
had one basic deficiency: their war plans and all of their 
military training were focused on the offensive to the total 
neglect of defensive tactics. The Austrian and Russian 
army systems were, in general, poor copies of the German 
and French, respectively. Britain’s small volunteer army 
was well trained, but British war strategy focused on the 
Royal Navy, the largest sea force in the world. 

The buildup of the German fleet alarmed the British, 
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who would be starved into submission if a hostile navy 
were to prevent British merchant ships from delivering 
food. Thus, as Germany’s navy grew, so did Britain’s. 
Most of the Royal Navy was concentrated in the waters 
around the British Isles, organized in the Grand Fleet or 
the Home Fleet, under the command of Adm. Sir John 
Jellicoe. Ultimate control, however, was exercised by the 
lord commissioners of the Admiralty, headed by a civilian 
official, the first lord of the Admiralty. In 1914 this posi- 
tion was held by Winston CHURCHILL. 

In Germany the emperor was commander in chief of 
all the armed forces. His secretary of state for the navy, 
Grand Adm. Alfred von Tirritz, had directed the expan- 
sion and modernization of the German fleet. Most of the 
ships of the German navy were organized as the High 
Seas Fleet, commanded by Adm. Friedrich von Ingenohl. 
The fleet was based primarily at Wilhelmshaven on the 
North Sea and at Kiel on the Baltic. 

Although the German navy could not match the nu- 
merical strength of the British fleet, German ships were 
more modern and in some respects tougher, more power- 
ful, and more maneuverable than Britain’s. Nonetheless, 
when World War | broke out, the Royal Navy controlled 
the seas with 28 dreadnoughts and battle cruisers to Ger- 
many’s 18. 

Germany in 1914 had fewer submarines than Britain, 
and as yet had no concept of how they could best be 
used. Germany had, however, a number of large airships, 
or dirigibles—also called zeppelins after their inventor, 
Ferdinand, Graf von ZEPPELIN. These huge, rigid, lighter- 
than-air ships, intended for use in high-seas patrolling 
and scouting, seemed to offer promise of great advantage 
to the German navy. 

Moroccan and Balkan Crises. The formation (1904) of 
the Anglo-French Entente alarmed Germany, which then 
announced (1905) its support of Moroccan indepen- 
dence. Surprisingly, the British supported the French, 
however, and the Algeciras Conference (1906) approved 
the French plan of establishing a protectorate over Mo- 
rocco. Then, in 1911, the German gunboat Panther en- 
tered the Moroccan port of Agadir, ostensibly to seek 
compensation for alleged violations of the Algeciras 
agreement. This action particularly alarmed the British, 
who responded with a strong warning. The French and 
Germans, however, negotiated an agreement by which 
Germany received minor compensation. 

Another crisis developed when Austria-Hungary an- 
nexed (1908) the former Turkish provinces of Bosnia and 
Hercegovina, largely inhabited by Serbian and other Slav- 
ic peoples. The annexation outraged Serbia and Montene- 
gro, which had regarded the provinces as_ potential 
elements of a united Slav state in the Balkans. Russia 
backed Serbia, and Germany affirmed its support of Aus- 
tria-Hungary, but armed hostilities were avoided. None- 
theless, the incident resulted in increased bitterness 
between Serbia and Austria-Hungary. 


Outbreak of the War 


Assassination at Sarajevo. On June 28, 1914, the heir 
to the Austro-Hungarian throne, Archduke FRANZ FERDI- 


Gavrilo Princip, a 
19-year-old Serbian 
nationalist, shoots 
Austrian archduke 
Franz Ferdinand and 
his wife in Sarajevo, 
Bosnia, on June 28, 
1914. Austria-Hunga- 
ry used the assassina- 
tion as an excuse to 
invade Serbia. A net- 
work of international 
alliances eventually 
drew 28 nations into 
the fighting. 


NAND, and his wife were murdered by a Serb terrorist in 
the Bosnian town of Sarajevo. Austria accused the Serbi- 
an government of having instigated the assassination and 
delivered (July 23, 1914) an ultimatum demanding a vir- 
tual protectorate over Serbia. Serbia accepted all but one 
of the demands, but its response was unsatisfactory to 
Austria-Hungary. On July 28, 1914, Austria-Hungary de- 
clared war on Serbia. The next day Austrian artillery bom- 
barded Belgrade, the capital of Serbia. 

Russia immediately ordered mobilization against Aus- 
tria, whereupon, on August 1, Germany declared war 
against Russia. Russia’s ally, France, then began to mobi- 
lize, prompting Germany to declare (August 3) war 
against France. When the Germans began marching to- 
ward France through Belgium, the British government 
declared war (August 4) on Germany. Within 2 days Aus- 
tria- Hungary had declared war against Russia. Italy tem- 
porarily remained neutral, claiming that its obligations to 
the Triple Alliance were void because Austria had initiat- 
ed the war. 

The Opposing Strategies. The German war plan had 
been designed by Alfred, Graf von ScHLIEFFEN, chief of the 
German general staff (1891-1905). Anticipating a two- 
front war against France and Russia, Schlieffen envi- 
sioned holding the slower-mobilizing Russians in check 
with a minimum of force while a massive German offen- 
sive crushed France. 

Assuming that France would attempt to recover Al- 
sace-Lorraine, Schlieffen schemed to entice the French 
into an offensive there while 90 percent of the German 
army stormed through Belgium and the Netherlands, en- 
circling the French and attacking them from the rear, ul- 
timately driving them either into Switzerland or against 
the German fortified positions in Alsace-Lorraine. German 
armies would then be transported to the eastern front to 
crush the Russians. 

If carried out as conceived, this plan might have end- 
ed the war within a few weeks. Schlieffen’s successor, 
however, Gen. Helmuth von MoLTkE, decided to route the 
northernmost German troops through Belgium. Moltke 
also put only 60 percent of German mobile field forces in 
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the right-wing blow against France instead of Schlieffen’s 
90 percent. 

The French Plan XVII called for an immediate attack 
through Alsace-Lorraine. The French commander in chief, 
Gen. Joseph J. C. JOFFRE, was relying on the British Expe- 
ditionary Force (BEF) to reinforce the French left flank. 
He was also depending on the ability of the Russian army 
to launch simultaneous offensives against Germany and 
Austria in the east, disregarding the fact that Russian 
mobilization could not be completed for 3 months. 

The initial Austrian war plans called for advances into 
Serbia and into Russian Poland. 


Operations in 1914 


Western Front. On August 4 a German force of about 
30,000, supported by giant howitzers, crossed the Bel- 
gian frontier and attacked Liége, one of the strongest for- 
tresses of Europe, forcing its surrender on August 16. The 
German First Army under Gen. Alexander von Kluck and 
the Second, commanded by Gen. Karl von Bulow, poured 
through the Liége corridor and across the Meuse. Brussels 
was occupied on August 20, and the Belgians, personally 
commanded by King ALBERT |, retreated to Antwerp. 

Farther east, the remaining German armies and the 
Anglo-French armies clashed in four almost simultaneous 
encounters called the Battles of the Frontiers. On August 
8, French troops under Gen. Paul Pau advanced across 
the frontier to Mulhouse in Alsace. After 6 days a full- 
scale French offensive called the Battle of Lorraine began 
southeast of Metz. The Germans counterattacked, throw- 
ing the French back to the fortified heights of Nancy. Far- 
ther west, on August 20, advancing French troops collid- 
ed with a numerically superior German force in the Battle 
of the Ardennes. After 4 days of furious fighting, the dev- 
astated French fell back to reorganize west of the Meuse. 

With German armies sweeping west and southwest 
through Belgium toward northern France, Joffre ordered 


German soldiers, mobilized in August 1914, leave for the front. 
Under the Schlieffen Plan, German forces were to crush France 
quickly by an invasion through neutral Belgium and Holland, then 
overwhelm Russia in the east. 
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French infantrymen, part of initial field forces totaling 1.65 million, 
defend their position. By November 1918 the French had mobi- 
lized 8.4 million and lost 1.35 million. 


troops under Gen. Charles Lanrezac into the Sambre- 
Meuse angle. In the Battle of the Sambre (August 22-23) 
two German armies struck Lanrezac southwest of Namur, 
forcing him to retreat. The Belgian defenders of Namur 
were overwhelmed (August 23) by Bilow’s troops after a 
brief siege. 

The newly landed BEF under Field Marshal Sir John 
FRENCH had moved (August 21) into Belgium to support 
Lanrezac’s advance. Near Mons the BEF was struck (Au- 
gust 23) by the full weight of Kluck’s German First Army. 
Learning of the fall of Namur, Lanrezac ordered a general 
retreat, leaving the outnumbered British with an unprotect- 
ed left flank and forcing them to withdraw during the night. 

The French offensive had failed completely. Moltke, 
however, overestimated the extent of the initial German 
victory. Confident that the French armies were on the 
brink of destruction, he detached two corps from Kluck’s 
army to the eastern front, where the Russians were threat- 
ening East Prussia. German troops were also dispatched 
to contain the Belgian army at Antwerp and to besiege the 
French fortress of Maubeuge, reducing the three German 
right-wing armies from a total strength of 16 corps to 11. 
The already watered-down Schlieffen Plan was thus fur- 
ther weakened. 

At Le Cateau on August 27, French’s BEF fought off a 
double envelopment by the full strength of Kluck’s army. 
To relieve German pressure on the British at Le Cateau, 
Joffre ordered the French Fifth Army, itself pressed hard 
by the German Second Army, to attack the left flank of 
the German First Army at Guise. Gen. Louis Franchet 
d’Esperey, commanding Lanrezac’s | Corps, halted the 
German advance, achieving the first French tactical suc- 
cess in the campaign. Bulow called on Kluck for aid the 
next day. 

Kluck responded to Bilow’s call for assistance by 
shifting his direction of march to the southeast, thus dis- 
carding the remnants of the Schlieffen Plan. This change 
would cause him to pass east of Paris; he knew nothing of 
the newly formed French Sixth Army, commanded by 
Gen. Michel Maunoury, that was concentrated in the for- 
tified area of the capital. Maunoury’s Sixth Army had be- 
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gun an advance from Paris toward the Ourcq River, where forced Maunoury to fall back on the defensive (Septem- 
Kluck’s right flank lay invitingly open. The First Battle of | ber 7-9). Only the arrival of reinforcements rushed from 
the Marne was joined on September 5, and after 2 days Paris by Gen. Joseph S. GALLIENI, the military governor of 
of furious fighting Kluck turned his entire army westward Paris, permitted Maunoury to stem the German advance. 
in savage counterattacks that halted the French and By this time the action had become general along the 
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WESTERN FRONT, 1914-1918 
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entire front west of Verdun. Assuming that the BEF was 
no longer a threat, Kluck shifted westward, widening an 
already existing gap between his army and that of Bulow. 
Exploiting the gap, the French commander, Franchet 
d’Esperey, wrested Marchais-en-Brie from the Germans. 
This outcome was probably the turning point of the bat- 
tle. Bulow—personally defeated—was about to retreat. 
Kluck’s First Army was making headway in the northwest 
against Maunoury’s left, but the BEF’s northward advance 
into the gap threatened Kluck’s left and rear. Realizing 
that his offensive had failed, Moltke ordered a retreat to 
the Noyon-Verdun line. On September 14, Moltke was re- 
lieved; Gen. Erich von FALKENHAYN replaced him. 

The First Battle of the Marne, tactically inconclusive, 
was a Clear-cut strategic victory for the Allies as Joffre 
emerged as the savior of France. Moreover, the encounter 
ended the possibility of Germany’s winning the war quickly. 

Both sides now extended their operations northward, 
each attempting to outflank the other in a series of ma- 
neuvers that has been called “the race to the sea.” 
Maubeuge, on France’s northern border, fell to the Ger- 
mans on September 8, as did the Belgian fortress of 
Antwerp on October 9. Fierce battles in Picardy (Septem- 
ber 22-26) and Artois (September 27—-October 10) were 
followed in late October and November by the Battle of the 
Yser and the bloody First Battle of Ypres. At Ypres, the BEF 
was nearly demolished while successfully repelling a Ger- 
man drive. Shortly thereafter the era of stabilized trench 
warfare began, aS mass conscript armies used the spade, 
machine gun, and barbed wire to deny maneuver between 
the North Sea and the Swiss border. By this time opera- 
tions on the western front had resulted in nearly 1 million 
Allied casualties; German losses were almost as great. 

Eastern Front. Short of matériel and with mobilization 
only one-third complete, the Russians nevertheless began 
their offensive in mid-August in response to French re- 
quests. On August 17 the Russian Northwest Army Group 
began to advance into East Prussia. From the east came 
Gen. Pavel K. Rennenkampf’s First Army; from the south 
Aleksandr Samsonov’s Second Army. Opposing them was 
German Gen. Max von Prittwitz and Gaffron’s Eighth 
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Army, its mission one of elastic defense and delay until 
the bulk of the German army could be shifted from the 
western front. 

The center of Rennenkampf’s widely strung advance 
was badly mauled (August 17) by Gen. Hermann K. von 
Francois’s German | Corps near Stallupénen. Subse- 
quently, 3 days later at Gumbinnen, two-thirds of Pritt- 
witz’s forces were repulsed by Rennenkampf, who had at- 
tacked from the east. Prittwitz, fearing envelopment by 
Samsonov’s army, decided to withdraw to the Vistula Riv- 
er, thus ceding all of East Prussia. Moltke at once relieved 
Prittwitz of command, appointing in his place the 67- 
year-old Gen. Paul von HINDENBURG, who had retired in 
1911; Gen. Erich LUDENDoRFF, the hero of Liége, was 
named Hindenburg’s chief of staff. 

A revamped German battle plan, developed on August 
21, called for the deployment of one lone cavalry division 
to delay Rennenkampf, while the bulk of the German 
army was shifted south to confront Samsonov. Advancing 
without reconnaissance or cavalry screen, Samsonov’s 
troops encountered entrenched Germans near Frankenau 
on August 24. Severe fighting raged the entire day be- 
tween Frankenau and Tannenberg. On August 26 the 
Germans counterattacked from north, east, and west. By 
nightfall of August 29, General von Francois stretched his 
| Corps across the entire Russian rear and the encircle- 
ment was complete. Only one-third of the Russian Sec- 
ond Army escaped the German net; 125,000 Russians 
were killed, wounded, or taken prisoner, compared to 
German losses of 10,000 to 14,000 men. 

Turning northeastward, the German Eighth Army 
promptly moved against the Russian First Army in the 
First Battle of the Masurian Lakes (September 9-14). 
Again, Francois and his | Corps excelled. Rennenkampf, 
almost Surrounded, finally disengaged under cover of a 
counterattack. 

Aside from its strategic significance, the German dou- 
ble victory was a tremendous psychological coup. Russian 
troops had been expelled from East Prussia, the Russian 
army had been dealt a devastating blow, and Allied confi- 
dence in Russia was shattered. Nonetheless, the heavy 


British soldiers, 
blinded by a poison- 
gas attack, cling to- 
gether as they make 
their way to the rear. 
Chlorine gas was first 
used by the Germans 
on the eastern front 
early in 1915. The 
Russians did not re- 
port the attack to the 
Western Allies, who 
were surprised by the 
use of gas against 
them in the Second 
Battle of Ypres (April 
1915). 


Solvychegods! 


gz 


i? | 4 20° ‘0° 
: WHY \ FINLAND oY n n 
NORWAY Mora 3 Gulf pf ¢ NSS) Petrozavodsk® \_ L. Onega 


° f “ 
Bothnia Bjorneborg £ ; oO 
P| ¢ wd 


SOs. Christiania) @ Gavie et ms ° 
* ~~ = ~ . 
Sy ts a fant \ L f 
: ! —__S ot, Turku 5-218 \ aaqoga 
b ) ey pa 
SWEDEN ngfors s = 5 —_ a 
9 aw SS — < Bielosersk ~ 
3 “a nian ‘i N\ 
JS » ve ke Gulf ap a qe? 3 Petrograd 
: ockholm y @ Revel Volodd 
6 ae Ms 2-25-18 | Narva ologda 
a J Pen o geet 
® Goteborg Vawerr { 
oe fe { ‘Novgorod 
Gotland rf +e Kostroma 
\ 
Pskov 
*\ 2-26-18 
/ \ a 
iy ; \ o'9' 
DENMARK —, //Alandi \ . 
* \ yo Karlskrona x A Nizhny 
: ae" c Opochka 9 ie 
= wy \ 
Se oO eh \ oo 
ee a» J Ling : ni 
¢/Stratsuna ~ EAST | oe { 
i — \\/ PRUSS Fei pe} : ir 
~ Se S G 4, wee es A , a“. 
y : Marienbur, Is a : 14 ff 
; Stettin ' 9.9 nit , aucus) e 
GERMANY rannonbesihe 0 2s 
nia wos amet: RU SS OA e Tambov 
ee 
\ Vordnezh 
* Kursk , 
~ : 
Syl SE, 9 RT lal = oot i= ee TE GT fle e — 
i: x ones 
PS ~ 
| Kiev ve Pye 
- 5°3-1-18 —— Ey : 
: _* bs to XN - 
A x] Kharkov ¢ AY 
4 4-86-18 \ epta 
\ 6 
~ \ 
Vienna ® 18 » Ekaterinoslav Lugansk | 
\ elas { 
Pirene 2 j S-1g I pon B. 
are ° Budapest — 
AUSTRIA-HUNGARY 
ft “Rostov 
Pe §-7/5-8-18 
Pecs, 
es Zagreb 
t 
\ 
ey 2 Stavropol @ 


8-12/8-21-14 
9-8/9-17-14 ° 
12-3/12-9-1 


5-1-18 


BLACK SEA 


\, 


ens SL/ ¢ nics Wicnika © 
. . ro) THESSALY. (| “1S aasithi'etec 
i Corfu | \ GREECE A NS 


1914-1918 


Frontline Sept, 20, 1916—after 


International boundaries, 1914 x Battle, Central Powers victory (date) +" Russian (Brusilov)-Rumanian offensive 
* National capital x © Battle or seige, Allied victory (date) teste Frontline in Albania—Nov. 11, 1916 
e City or town x Battle, inconclusive (date) === Frontline at Armistice, Dec. 1917 
Halesda Cece ady eee ca — » Central Powers offensive (date) ——- Position on the Balkan Front, Sept. 29, 1918 
Allies (France, Great Britain, Greece, =—-= Maximum extent of Allied advance <—  Allied advance or counter offensive (date) 


Italy, Romania, Serbia) 


Neutral nations -=<- ee Ae CAME coo ala AB Sequence of major advances 
ighti —.-— Frontline Sept, 30, 1915—end —~—_— Maximum extent of Central Powers 
Areas of intense fighting GeimaneAccrlan’ ofereite advance, May 1918 


WORLD WAR | 3 


fighting in the east had eased German pressure on the 
western powers. 

Austrian Invasions of Serbia. On August 12, Austrian 
troops numbering 200,000, commanded by Gen. Oskar 
Potiorek, invaded Serbia. They were driven back (August 
16) by the numerically superior Serbian army command- 
ed by the able Marshal Radomir Putnik. Putnik, victorious 
at Cer Mountain (August 15-20) and Sabac (August 21- 
24), assaulted the Austrian bridgeheads in the Battle of 
Drina on September 8. After 10 days of bitter fighting, 
Putnik withdrew to more defensible positions southwest 
of Belgrade. 

The third Austrian offensive began on November 5. A 
reinforced Austrian army succeeded in occupying Bel- 
grade on December 2, but Putnik’s troops counterat- 
tacked the next day, driving the invaders from Serbian 
terrain and recapturing Belgrade on December 15. Austri- 
an casualties in this savagely fought campaign were ap- 
proximately 227,000 out of 450,000 engaged. Serbian 
losses were approximately 170,000 out of 400,000. 

Operations in Poland. Humiliated in East Prussia, the 
Russian army was more successful farther south. In the 
Galician Battles (August 23-September 11), Russian 
forces under Gen. Nikolai Ivanov repelled an Austrian of- 
fensive, seizing all of Austrian Galicia except for the key 
fortress of Przemysl. 

Meanwhile, as the Germans expected, Grand Duke Ni- 
kolai, the Russian supreme commander, was preparing 
for a general offensive through Poland into Silesia. Before 
the Russians could move, however, their left flank was hit 
(September 30) by the newly formed German Ninth 
Army, commanded by Hindenburg. By October 9 the Ger- 
mans reached the Vistula River south of Warsaw, but, out- 
numbered more than three to one, they halted their offen- 
sive on October 12. By the end of October the Austro-Ger- 
man armies had fallen back to their original line but had 
seriously delayed the projected Russian offensive. 

On November 1, Hindenburg was appointed com- 
mander in chief of the Austro-German eastern front, with 
Ludendorff still his chief of staff. The German Ninth 
Army, now commanded by Gen. August von Mackensen, 
was shifted northwest to the Posen-Thorn area. The Ninth 
Army opened the Battle of t6dz (November 11-25), strik- 
ing southeast between the First and Second Russian 
armies. The Russian First Army (still under Rennen- 
kampf) was crushed, and the new Second, near £6dz, was 
embraced by a German pincer. The key element of the 
German stroke was the XXV Reserve Corps, commanded 
by Gen. Reinhard von Scheffer-Boyadel. It rolled through 
the gap between the Russian armies and turned south 
and then west before it was checked. 

The Battie of £6dz was tactically a Russian victory be- 
cause the Russians checked the German advance. Never- 
theless, it was a strategic success for the Germans: £6dz 
was evacuated, and the Russians—their offensive called 
off—fell back in a general retirement, no longer a threat 
to Germany. German losses were about 35,000 killed and 
wounded. A conservative estimate of Russian losses 
would be 90,000. The year ended in a stalemate on the 
eastern front. 


The War at Sea. At the war’s beginnings the British 
Grand Fleet kept the German High Seas Fleet bottled up 
behind the highly fortified Heligoland-Jade littoral in the 
North Sea. Neutral Denmark locked the Baltic gateway to 
both contestants by mining the Skagerrak. On August 28 
a British raid into the Heligoland Bight resulted in the 
war’s first naval battle, in which four German vessels were 
sunk. In late August the fast German light cruiser Emden, 
under Capt. Karl von Muller, sailed from the China Sea 
into the Indian Ocean where it destroyed ships and cargo 
valued at more than $10 million. On September 22 the 
Emden bombarded Madras, India. The end of its gallant 
cruise came on November 9 when it was sunk by the Aus- 
tralian cruiser Sydney at the Cocos Islands. 

Submarine warfare erupted on September 22, when 
the German submarine U-9, off the Dutch coast, sank 
three British cruisers in quick succession. 

Meanwhile, British Vice Adm. Sir Christopher Cradock, 
with two elderly heavy cruisers and one light cruiser, plus 
a converted merchant-ship auxiliary cruiser, pursued 
Adm. Graf von Spee’s China Squadron—two heavy and 
three light cruisers—to the coast of Chile. The rival naval 
forces met in the Battle of Coronel on November 1. Ina 
stunning upset, Spee sank the two British heavy cruisers 
without losing a single ship. Shocked by the Coronel di- 
saster, the British Admiralty rushed the battle cruisers 
Invincible and Inflexible, under Vice Adm. Sir Frederick 
Sturdee, to seek Spee, who had taken his squadron into 
the South Atlantic. At Port Stanley, Falkland Islands, 
Sturdee’s squadron surprised the Germans, who fled but 
were pursued and destroyed; approximately 1,800 Ger- 
mans—including Spee—perished on the sunken ships. 

By the end of 1914 the German flag had been practi- 
cally swept from the seas. Allied maritime traffic was un- 
interrupted, while Germany, feeling the pinch of naval 
blockade, focused its attention on the one major weapon 
left to it on the high seas: the submarine. 


The British passenger ship Lusitania, struck by a German torpe- 
do, sinks off the coast of Ireland on May 7, 1915. More than 1,000 
passengers were killed. The sinking provoked an outbreak of anti- 
German sentiment in the United States. 
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Other Operations. Japan, entering the war on the Allied 
side on August 23, besieged Qingdao, the only German 
base on the China coast, capturing it on November 7. Ja- 
pan also occupied Germany’s Marshall, Marianas, Palau, 
and Caroline Island groups. 

On Oct. 29, 1914, Turkey, encouraged by the Ger- 
mans, declared war against the Allies, announcing its en- 
trance into the war with a surprise bombardment of the 
Russian Black Sea coast. Great Britain responded to the 
Turkish threat by annexing (November 5) Turkish Cyprus. 
On December 17, Britain declared a protectorate over 
Egypt—nominally a state subject to Turkey—and began 
moving troops there to defend the Suez Canal. 


Operations in 1915 


Global Strategy. Turkey’s alignment with the Central 
Powers had closed the Dardanelles to the Allies, thus 
physically separating Russia from Britain and France. 
Russia was now almost completely cut off from vitally 
needed Franco-British war supplies. As a result, the Ger- 
mans adopted a defensive posture in the west, while 
seeking a decision against Russia. 

Western Front. At the beginning of the year the Allies 
continued futile offensives in Artois and Champagne. The 
British failed at Neuve Chapelle on March 10, after near- 
ly achieving a breakthrough. French casualties ap- 
proached 400,000 during this period; British and Ger- 
man losses were also heavy. 

On the night of January 19-20 bombing attacks on 
Britain by zeppelins resulted in few casualties. During 
that year 18 more such raids occurred. The largest killed 
59 people in London on October 13. 

On April 22, Allied preparations for another coordinat- 
ed offensive at Ypres were spoiled by a surprise German 
attack preceded by a cloud of chlorine gas. This was the 
first use of poison gas in the west. Two German corps 
drove through two terrorized French divisions and bit 
deeply into British lines, creating a wide gap. Local coun- 
terattacks by the British Second Army finally stemmed 
the German advance. 

In May and June the Allies renewed their offensives in 
the north, but were repulsed in the Second Battle of Ar- 
tois. The Allies spent the rest of the summer resting, reor- 
ganizing, and reinforcing, as did the Germans. 

In September and October the Allies again launched 
unsuccessful offensives: the Second Battle of Cham- 
pagne and the Third Battle of Artois. The minor gains 
made were out of proportion to the casualties suffered: 
more than 200,000 French, nearly 100,000 British, and 
140,000 Germans. Blamed for the failure at Loos in the 
Third Battle of Artois, French was replaced by Sir Douglas 
HAIG in command of the BEF. 

Increase of lethal firepower, both machine gun and 
field artillery, had revolutionized combat tactics. The ad- 
vantage was now with the defense, which was able to 
bring up reserves to limit a penetration before the attack- 
ers could move forward sufficient reserves and artillery to 
exploit a breakthrough. The continuous battle line on the 
western front prevented classical offensive maneuvers. 
The Germans, recognizing this change long before the Al- 


lies, had adopted an elastic defense, in two or rnore wide- 
ly separate lines, highly organized with entrenchments 
and barbed wire, heavy in machine guns, and supported 
by artillery. Assaulting troops broke through the first line 
only to be almost demolished by the fire from the suc- 
ceeding lines and pounded by artillery beyond the range 
of their own guns. 

Appalling losses were suffered during 1915 on both 
sides: 612,00 Germans, 1,292,000 French, and 
279,000 British. The year ended with no appreciable 
shift in the battle lines. 

The Italian Front. Baited by shrewd Allied diplomacy of- 
fering vast territorial gains, Italy declared war on Austria 
on May 23. The Italian army, commanded by Gen. Luigi 
Cadorna, was about 875,000 strong, but it was deficient 
in artillery, transport, and ammunition reserves. The Ital- 
ian plan intended to hold the Trentino salient into Italy by 
offensive-defense action, while taking the offense east- 
ward in the Isonzo salient projecting into Austrian territo- 
ry. The immediate objective was Gorizia, but Italian mili- 
tary men envisioned advancing through Trieste to Vienna. 

On June 23 two Italian armies, each about 100,000 
Strong, attacked toward Gorizia in the First Battle of the 
lsonzo. They battered in vain against the strong Austrian 
defenses. Cadorna tried again on July 18, retreating on 
August 3 when artillery ammunition gave out. On October 
18 the Italians struck once more at Gorizia and were 
again repulsed in the Third Battle of the Isonzo. After a 
lull of 6 days, the Italians tried again on November 10. 
When the offensive broke off on December 2, no material 
gain had been made, despite huge Italian losses. 

The Eastern Front. The Central Powers launched a great 
offensive under Hindenburg on January 31 with the Bat- 
tle of Bolimov, a feint by the German Ninth Army aimed at 
Warsaw, designed to distract Russian attention. Poison gas 
shells were used for the first time, but they were not highly 
effective. On February 7, farther north, the German Eighth 
Army struck the left flank of the Russian Tenth Army. The 
next day the new German Tenth Army to the north hit the 
Russian right. The Russians were rapidly driven back into 
the Augustéw Forest. About 90,000 prisoners were taken 
in this Winter Battle, or Second Battle of the Masurian 
Lakes. The newly formed Russian Twelfth Army counterat- 
tacked Hindenburg’s right on February 22, halting German 
progress after an advance of 113 km (70 mi). 

Meanwhile, following initial Austrian successes, fur- 
ther progress into Galicia was halted by a Russian coun- 
terattack, and after a siege of 194 days, Przemys! and its 
garrison of 110,000 men surrendered (March 22) to the 
Russians. 

Still determined to defeat Russia decisively, the em- 
peror ordered Falkenhayn to give full priority to the east- 
ern front. Sending reinforcements, Falkenhayn came east 
to assume direct overall command. While Hindenburg’s 
army group kept the Russians occupied north of Warsaw, 
the new German Eleventh Army, under Gen. August von 
Mackensen, supported by Austrian units, was to make the 
main effort farther south between Tarnéw and Gorlice. 

Concentrating superior force for the main effort, on 
May 2 the Austro-German armies crashed through the 
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Russian Third Army on a 48-km (28-mi) front. The south- 
ern face of the great Russian Polish—Galician salient be- 
gan to crumble. Przemysl was retaken on June 3, Lem- 
berg occupied on June 22, and the next day German 
troops crossed the Dnestr River. 

Thrusting into northern Poland, Gen. Max von Gall- 
witz’s new German Twelfth Army advanced toward War- 
saw, which fell on August 5. The entire Russian front was 
in complete collapse. On August 25, Brest-Litovsk fell, 
and Grodno a week later. The German occupation of Vilna 
on September 18 climaxed the colossal advance of 480 
km (300 mi). By the year’s end the eastern front was a 
line running north and south from Riga on the Baltic to 
the eastern end of the Carpathians. 

Russian casualties on this front in 1915 were more 
than 2 million men, of whom about half had been cap- 
tured. Combined German and Austrian casualties were in 
excess of 1 million. 

The Balkan Front. When Bulgaria began threatening 
Greece, which was prepared to aid Serbia, the Greeks 
requested Allied aid, and on October 9 a small Franco- 
British force disembarked at Salonika. On the same day, 
however, a political upheaval in Greece completely 
altered the situation; the pro-German king, CONSTANTINE |, 
dismissed his pro-Allied prime minister, Eleuthérios VENI- 
ZELOS, and announced he would maintain Greek neutrality. 

Meanwhile, on October 6, two armies—one Austrian 
and one German—drove south across the Serbian Sava- 
Danube border. Two Bulgarian armies struck west on Oc- 
tober 11; one on Nis, the other on Skopje. Half-hearted 
Allied efforts to assist Serbia by advance from Salonika 
were turned back by superior Bulgarian forces. The rem- 
nants of the Serbian army, accompanied by a horde of ci- 
vilian refugees, retreated to the Adriatic in late November, 
pursued by the Austrians. 

The Dardanelles and Gallipoli. \n January the British 
began planning for a major operation to knock Turkey out 
of the war. The operation began on February 19, when a 
Franco-British fleet under British Vice Adm. Sackville 
Carden attempted systematic reduction of formidable for- 
tifications lining both sides of the narrow Turkish Straits. 
By February 25 the outer Turkish forts were silenced, and 
Allied vessels could enter the straits. The principal fortifi- 
cations at the Narrows were attacked on March 18, under 
the command of Rear Adm. John de Robeck, who took 
command after Carden became ill. Success seemed im- 
minent as Turkish guns fell silent, but in a startling rever- 
Sal of fate, three British battleships were struck by mines. 
Unaware that the Turks were at the end of their resources 
and almost devoid of ammunition, de Robeck withdrew. 

Meanwhile, a hastily gathered British expeditionary 
force of 78,000 men (including one French division) was 
en route from England and Egypt for the purpose of cap- 
turing the Gallipoli Peninsula on the western shore of the 
Dardanelles. 

On April 25 the British, under Gen. lan Hamilton, con- 
ducted several amphibious landings near the tip of the 
Gallipoli Peninsula. Although the troops came ashore, 
they were soon pinned down in several unconnected 
beachheads. On August 6, after the arrival of reinforce- 


ments, Hamilton attempted new landings, but the second 
assault fared no better than the first. The operation had 
failed, and Russia was permanently cut off from its allies. 
An evacuation was completed on Jan. 8-9, 1916. Allied 
casualties for the Dardanelles campaign amounted to 
252,000. The Turks lost 251,000. 

The Caucasus and Persian Fronts. \n the Caucasus, the 
area between Russia and Turkey, 1915 began with the 
Battle of Sarikamis. The Russians, near Kars with about 
100,000 men, opposed a slightly smaller Turkish army. 
The Turks’ dream of a wide envelopment of the Russians 
was spoiled by a Russian counterattack that smashed 
their army on January 3. The Turks incurred 30,000 
dead, while thousands more froze to death in retreat. On 
September 24, Grand Duke Nikolai, unceremoniously re- 
lieved of command in Poland by the tsar, arrived to take 
command in the Caucasus. 

Persia’s declaration of neutrality was virtually ignored 
by the belligerents in the Middle East. Russia occupied 
most of northern Persia. When Turkey entered the war, 
the British occupied the northwestern Persian Gulf to pro- 
tect their oil interests and to secure a base for operations 
in Mesopotamia. The Turks seized most of Persian Kurdi- 
Stan in the northwest. 

Mesopotamia. |n December 1914 the British occupied 
Basra, ostensibly to protect the oil wells at the head of the 
Persian Gulf. This motive became obscured, however, 
when, lured by the prospect of capturing the legendary 
Baghdad, the British commander Gen. Sir John E. Nixon 
sent forces under Maj. Gen. Charles Townshend up the 
Tigris. By September the British had taken Kut-el-Amara. 
Arriving (November) at Ctesiphon, Townshend discovered 
that the Turks had fortified extensively and had been rein- 
forced to a strength of 18,000 regulars and additional Ar- 
abs, with 45 guns. Townshend mustered approximately 
10,000 infantry, 1,000 cavalry, and 30 guns. He also had, 
for the first time in that theater, a squadron of 7 airplanes. 
Townshend attacked Ctesiphon savagely on November 22, 
but after 4 days of bitter battle Townshend withdrew to 
Kut. Kut was invested by the Turks on December 7. 

The War at Sea. |n January the German battle cruiser 
squadron under Vice Adm. Franz von Hipper moved out to 
raid the English coast and harass the British fishing fleet. 
British Adm. David Beatty’s battle cruiser squadron fell in 
with Hipper off the Dogger Bank. In the ensuing battle 
the Germans lost one cruiser and both flagships were 
damaged. 

Submarine warfare intensified on February 4 when 
Germany initiated a campaign against Allied merchant- 
men in waters surrounding the British Isles. Neutrals 
were also attacked. 

On May 7 the British luxury liner LUSITANIA was torpe- 
doed without warning by a U-boat off the Irish coast. 
Among the 1,198 lost were 124 Americans. Feeling in the 
United States ran high. On August 19 the British liner Ar- 
abic was sunk, with the loss of 4 more Americans. Reaction 
in the United States became so hostile that on September 
1, Germany announced cessation of unlimited submarine 
warfare. By year’s end, however, German U-boats had de- 
stroyed almost 1 million tons of Allied shipping. 
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Operations in 1916 


Global Strategy. The year opened with the Central Pow- 
ers and the Allies at approximately equal strength. Ger- 
many now sought a decision on the western front. In an 
Allied conference at Chantilly in December 1915, Joffre 
had succeeded in obtaining agreement from Britain, Rus- 
sia, Italy, and Romania that coordinated offensives would 
be launched on the western, eastern, and Italian fronts, 
probably about June, when Russia would be ready. 

The Western Front. Both Joffre and Falkenhayn planned 
great offensives to break the deadlock in the west. But 
the Germans struck first. Following an enormous bom- 
bardment on February 21, the crown prince’s German 
Fifth Army attacked the fortified but lightly garrisoned re- 
gion of Verdun, lying in the middle of a salient jutting into 
the German zone. The first German assault gained con- 
siderable territory and captured a key position, Fort 
Douaumont. Joffre sent Gen. Henri Philippe PETAIN with 
reinforcements to defend the region. 

A series of German attacks were mounted between 
early March and July, but the French clung to their posi- 
tions. Pressing demands for replacements on the eastern 
front then drained 15 German divisions from Verdun. 
Falkenhayn was relieved of command on August 19, and 
the Hindenburg-Ludendorff team, replacing him, decided 
to follow defensive tactics in the west. 

In October and November the French—now under 
Gen. Robert NivELLe—proceeded to the offensive, retak- 
ing Forts Douaumont and Vaux. By December 18 the 
French front had almost reached the lines held in Febru- 
ary, bringing the campaign to a close. The casualties in 
this bitterly fought battle were approximately 542,000 
French and 434,000 German. 

The year-long crisis at Verdun forced postponement of 
Joffre’s long-planned Allied offensive. Finally, on June 
24, the attack was launched by a week-long artillery bom- 
bardment. The main effort was to be made by British 
Gen. Henry S. Rawlinson’s Fourth Army north of the 
Somme, with Gen. Edmund ALLENByY’s Third Army farther 
north also attacking. South of the river the French Army 
Group of the North would make a holding attack. 

On July 1 the British infantry, following an artillery 
barrage, were mowed down by German machine guns. By 
nightfall the British had lost about 60,000 men, 19,000 
of them dead—the greatest 1-day loss in the history of 
the British army. The French, surprisingly, made greater 
advances, since the Germans had not expected them to 
participate in the initial assault. Despite the appalling 
losses of the first day, the British continued to forge 
ahead in a series of small, limited attacks. Falkenhayn, 
determined to check the threat, began shifting reinforce- 
ments from the Verdun front. To this extent, one objective 
of the offensive had been accomplished. 

The second German line was cracked on July 13, but 
little advantage was gained. Haig, commander of the 
BEF, launched another major offensive on September 15, 
southwest of Bapaume. British tanks—never before used 
in battle—spearheaded the attack. Despite the surprise 
their appearance caused to the Germans, the tanks were 


underpowered, unreliable, too slow, and too few in num- 
ber to gain a decisive victory. As at Verdun, casualty fig- 
ures were horrendous: British losses were 420,000; 
French losses were 195,000; German casualties num- 
bered nearly 650,000. 

The Italian Front. On March 11 the Italians launched 
the Fifth Battle of the Isonzo. Like its predecessors, this 
battle was a succession of inconclusive conflicts. The 
Austrians began a long-planned offensive in the Trentino 
area on May 15, catching the Italians unprepared. The 
Italians finally checked the drive on June 10. An Italian 
counteroffensive and the need to rush troops to the east- 
ern front caused the Austrians to withdraw to defensive 
positions. Italian casualties reached more than 147,000; 
the Austrians lost 81,000 troops. 

On August 6, Cadorna again struck the Austrian Isonzo 
front. In this Sixth Battle of the Isonzo the Italians took 
Gorizia, but no breakthrough was effected. 

The Eastern Front. On March 18 the Russians launched 
a two-pronged drive in the Vilna-Naroch area. But the 
Russian assault soon broke down. Its cost—between 
70,000 and 100,000 casualties and 10,000 prisoners— 
did not improve Russian morale. German losses were 
about 20,000 men. 

The Austrian spring offensive against Italy brought an- 
other appeal to Tsar Nicholas for help. In response, Gen. 
Aleksei A. BRusiLov, the commander of the Russian 
Southwestern Army Group, attacked on a 480-km (300 
mi) front on June 4. Well-planned, rehearsed, and execut- 
ed, the assaults bit through the Austro-German line in two 


British soldiers of the 29th Division go “over the top” into No Man's 
Land on the first day of the Battle of the Somme, July 1, 1916. The 
British were mowed down by German machine gunners who had 
survived a week-long artillery barrage. 
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Defenders of Verdun fought in one of the most costly battles of the 
war. Total French and German casualties approached 1 million. 


places. On June 16, however, a German counteroffensive 
checked Brusilov’s northern thrust. Brusilov’s second and 
third assaults brought him into the Carpathian foothills by 
September 20. The offensive ended when German rein- 
forcements bolstered the shattered Austrians. 

The Brusilov Offensive was the most competent Rus- 
Sian operation of World War |. The Russians, however, 
had suffered 1 million casualties. Austrian losses were 
even greater. 

Romania declared war on Germany and Austria on Au- 
gust 27. Romanian armies advanced into Transylvania, 
where they were repulsed by Falkenhayn, now command- 
ing the Ninth Army. Mackensen, commanding the Ger- 
man-reinforced Bulgarian Danube Army, drove north 
through the Dobruja and crossed the Danube on Novem- 
ber 23. Penned in a salient, Romanian Gen. Alexandru 
Averescu was disastrously defeated in the Battle of the 
Arges River (December 1-4). Bucharest was occupied on 
December 6, and by the year’s end the remnants of the 
Romanian armies had been driven north into Russia, 
holding one tiny foothold in their own country with belat- 
ed Russian support. The bulk of Romanian wheat fields 
and oil wells fell into German hands. 

The Turkish Fronts: The Caucasus, Mesopotamia, Egypt, 
Palestine, Arabia. Gen. Nikolai Yudenich, one of the few 
highly capable Russian commanders, advanced from Kars 
toward Erzerum on January 11, reaching the city and 
breaking through its ring of forts in a 3-day battle (Febru- 
ary 13-16). Trebizond (Trabzon) was captured on April 
18. Enver Pasha launched the Turkish counteroffensive 
in late June. Yudenich, moving with characteristic rapidi- 
ty and judgment on July 2, routed the Turkish Third Army 
completely on July 25. 

In Mesopotamia, Townshend’s besieged force at Kut- 
el-Amara vainly waited for help. The British suffered 
21,000 casualties in a series of unsuccessful rescue at- 
tempts, and with starvation near, Townshend capitulated 
on April 29, surrendering 2,070 British and approxi- 


mately 6,000 Indian troops. 

British Gen. Sir Frederick S. Maude, appointed to the 
Mesopotamian command in August, found himself re- 
duced to a defensive role while possible British withdraw- 
al from the theater was considered. When he received 
permission to resume the offensive, Maude began move- 
ment up both banks of the Tigris on December 13 with 
166,000 men. 

On June 5 an Arab revolt against the Turks broke out 
in the Hejaz and spread to Palestine and Syria under the 
leadership of British archaeologist T. E. LAWRENCE, a bril- 
liant tactician who joined forces with HUSAYN IBN ALI. With 
a force of only a few thousand Arabs, Lawrence succeed- 
ed in threatening the Turks’ entire line of land communi- 
cations north through Syria to the Taurus Mountains. 

On August 3, German Gen. Kress von Kressenstein, 
with 15,000 Turkish troops and German machine gun- 
ners, struck the British Sinai railhead at Rumani in a sur- 
prise attack. He was repelled, and as the year ended a 
massive British advance was underway. 

The War at Sea: The Battle of Jutland. By spring of 1916 
plans were formulated by Germany to lure a portion of the 
Grand Fleet into an open-seas confrontation, surrounding 
and destroying the British ships before reinforcements 
could arrive. The German High Seas Fleet under Vice 
Adm. Reinhard Scheer put to sea on May 30, led by von 
Hipper’s scouting fleet—40 fast vessels built around a 
nucleus of five battle cruisers, sailing northward. Well be- 
hind was the main fleet of 59 ships. Warned of the sortie 
by German radio chatter, the Grand Fleet under Adm. Sir 
John Jellicoe headed toward the Skagerrak. Leading was 
Admiral Beatty’s scouting force of 52 ships, including his 
6 battle cruisers and Adm. Hugh Evan-Thomas’s squad- 
ron of 4 new superdreadnoughts. Jellicoe’s main fleet, 
following, was composed of 99 vessels. Overall, the Brit- 
ish had 28 dreadnoughts and 9 battle cruisers; the Ger- 
mans had 16 dreadnoughts, 6 older battleships, and 5 
battle cruisers. 

At 3:31 pm on May 31, Beatty’s two eastbound divi- 
sions sighted Hipper’s force steaming south. (Hipper had 
already sighted Beatty and was returning toward the Ger- 
man main fleet.) Both battle-cruiser forces opened fire at 
a 15,000-m (16,500-yd) range; the ensuing battle would 
last into the next day. By dawn of June 1, the British had 
lost three battle cruisers, three cruisers, and eight de- 
stroyers; they had 6,784 casualties. The Germans lost 
one old battleship, one battle cruiser, four light cruisers, 
and five destroyers; casualties were 3,039. 

The Battle of Jutland marked the end of an epoch in 
naval warfare. It was the last great fleet action in which 
the opponents slugged it out within eyesight of one an- 
other. A drawn battle tactically, it did not change the 
strategic situation, other than to convince the Germans 
that they had no chance of defeating the Grand Fleet. In 
the main, German naval effort was now concentrated on 
submarine activities. Tremendous toll was taken on Allied 
shipping: 300,000 tons per month by December. 


Operations in 1917 
Global Strategy. Toward the end of 1916 the Allies had 
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British tanks proved their worth at the Battle of Cambrai in Nover- 
ber 1916, when nine armored battalions broke through the de- 
fenses of the Hindenburg line in a surprise attack. 


agreed to continue a policy of joint Anglo-French large- 
scale operations on the western front in conjunction with 
simultaneous Russian and Italian offensives. These would 
have priority over all operations elsewhere, although the 
new British prime minister, David LLoyD GEorGE, decided 
to undertake a major campaign in Palestine as well. On 
Dec. 31, 1916, Joffre was succeeded by Nivelle. 

Ludendorff, aware of the Allied preparations and real- 
izing the vulnerability of overextended German lines in 
the west, deliberately chose a defensive attitude on both 
major fronts while forcing Austria (with German assis- 
tance) to take decisive action against Italy. 

The emperor approved this strategic concept, and also 
concurred in the inauguration of unrestricted submarine 
warfare, regardless of American opinion. 

United States Entry. When World War | erupted, U.S. 
president Woodrow WILSON declared that the United 
States would adopt a policy of strict neutrality. Past loyal- 
ty to France as well as the German invasion of neutral 
Belgium, however, resulted in the development of pro- 
Allied sentiment in the United States. 

When Britain began a blockade of Germany, the Ger- 
mans countered by establishing a war zone around the 
British Isles and announcing that their submarines 
would sink all vessels in the area. The sinking of the 
Lusitania sent the first shock wave. Wilson strongly pro- 
tested against what he regarded as needless slaughter. 
Following the sinking of the British liner Arabic on Aug. 
19, 1915, the German government, fearing American 
involvement in the war on the side of the Allies, agreed 
to pay indemnities and guaranteed that submarines 
would not sink passenger liners without warning. De- 
spite this agreement, another passenger ship, Sussex, 
was torpedoed by German U-boats on Mar. 24, 1916, 
and several Americans were killed. Germany subsequent- 
ly announced (May 10) abandonment of the extended 
submarine campaign. 

Then, in a complete about-face, Germany announced 


resumption of its policy of unrestricted submarine warfare 
on Jan. 31, 1917. On February 3, Wilson broke off all 
diplomatic relations with Germany. A month later the 
Zimmermann note—written by Arthur Zimmermann, the 
German foreign minister, to the German ambassador in 
Mexico—was turned over to the U.S. government by British 
intelligence, who had intercepted and decoded the mes- 
sage. The note indicated that if Germany and the United 
States were to go to war, Germany would seek an alliance 
with Mexico—and offer the Mexicans Texas, New Mexico, 
and Arizona for their efforts against their northern neighbor. 
This, along with the news that more U.S. ships had been 
sunk by German submarines, aroused Americans to a war- 
like stance. By Apr. 6, 1917, Congress approved a war res- 
olution against Germany. War against Austria-Hungary was 
declared 8 months later, on December 7. 

The United States was ill-prepared for war. The army 
numbered barely more than 200,000. Maj. Gen. John J. 
PERSHING was selected to command the American Expedi- 
tionary Force (AEF), and the First Division, an amalgam 
of existing regular army units, was shipped to France 
in June. Pershing’s plan called for a 1-million-man army 
overseas by May 1918. A draft law—the Selective Service 
Act—was passed on May 18, 1917. 

The Western Front. Anticipating an Allied offensive, the 
Germans withdrew (February 23-April 5) to a defensive 
zone—the Hindenburg line, or Siegfried zone—about 32 
km (20 mi) behind the winding, overextended line from 
Arras to Soissons. 

The long-awaited Nivelle Offensive began on April 9 
when British troops, following a heavy bombardment and 
gas attack, crashed into the positions of the German Sixth 
Army near Arras. British air supremacy was gained rapid- 
ly. Canadian troops stormed and took Vimy Ridge the first 
day. The British advance was finally halted by April 15, 
but the next day the French armies assaulted on a 64-km 
(40-mi) front between Soissons and Reims to take the 


On Apr. 2, 1917, the U.S. Congress convened in special session to 
hear President Wilson’s message calling for a declaration of war 
against Germany. The war resolution passed the Senate on April 4 
and the House on April 6. 
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Chemin des Dames, a series of wooded, rocky ridges par- 
alleling the front. Although the French managed to reach 
and capture the first German line, the operation was a 
colossal failure, costing the French nearly 120,000 men 
in 5 days. German losses, despite 21,000 captured, were 
much fewer. 

Disheartened following the disaster, the exhausted 
French army mutinied beginning on April 29. The bom- 
bastic Nivelle was replaced by Pétain on May 15. After’a 
2-week period, Pétain quelled the mutiny. 

On June 7, after a 17-day general bombardment, Brit- 
ish mines packed with 500,000 kg (1,100,000 Ibs) of 
high explosives tore a wide gap !n the German lines on 
the Messines Ridge. Then, under cover of the British air 
force, Gen. Sir Herbert Plumer’s Second Army success- 
fully occupied Messines. Elbowroom had been gained for 
the main offensive, and the clear-cut victory bolstered 
British morale. 

The bloody Third Battle of Ypres began on July 31 
when the British attacked the Germans from the north- 
east. After some early gains the advance literally bogged 
down. In a series of limited assaults on narrow fronts, be- 
gun on September 20, the British inched forward against 
determined counterattacks. For the first time., the Ger- 
mans used mustard gas, which scorched and burned the 
British troops. The taking of Passchendaele Ridge and 
Passchendaele village by Canadian troops on November 6 
concluded the offensive. The Ypres salient had been 
deepened for about 8 km (5 mi), at great cost—approxi- 
mately 240,000 British and 8,528 French casualties. 
German losses were estimated at 260,000. 

Determined to keep pressure on the Germans, Haig 
brought the tank back into action. On November 20, Gen. 
J. H. G. BYNG’s British Third Army surprised Gen. Georg 
von der Marwitz’s German Second Army positions in front 
of Cambrai. At dawn approximately 200 tanks, followed 
by wave after wave of infantry, plowed into the Germans. 
The German defense collapsed temporarily and the as- 
sault bit through the Hindenburg line for 8 km (5 mi) on 
a 10-km (6-mi) front. On November 30, German counter- 
attacks fell on the salient and Haig ordered a partial with- 
drawal on December 3. Nonetheless, Cambrai marked a 
turning point in western-front tactics on two counts: suc- 
cessful assault without preliminary bombardment and the 
first mass use of tanks. 

The Italian Front. On May 12 the Italians again at- 
tempted to batter their way over mountainous terrain in 
the Tenth Battle of the Isonzo. After 17 days gains were 
small but losses huge: about 157,000 Italian casualties 
against about 75,000 Austrians. 

Cadorna now decided to make a supreme effort. With 
92 divisions and 5,000 guns he launched the Eleventh 
Battle of the Isonzo on August 18, during which the Ital- 
ian Second Army captured the strategically important 
Bainsizza Plateau. The Austrians, close to collapse, asked 
for German help. A new Austrian Fourteenth Army (seven 
of its divisions and most of its artillery were German), un- 
der German Gen. Otto von Below, suddenly crashed 
against the Italian Second Army, sparking the Battle of 
Caporetto (Twelfth Isonzo) on October 24. The battered 


Second Army was driven from its defensive lines back 
across the Tagliamento and Livenza rivers. 

By November 12, Cadorna had managed to stabilize 
his defense from Mount Pasubia, south of Trent, along 
the Piave River to the Gulf of Venice. There the Austro- 
German offensive slowly ground to a halt. The catastrophe 
cost the Italians 40,000 killed and wounded plus 
275,000 prisoners; Austro-German losses were about 
20,000. Cadorna was replaced by Gen. Armando Diaz, 
and French and British reinforcements were moved into 
Italy to bolster the shaken Italians. A direct result of the 
disaster at Caporetto was the Rapallo Conference (No- 
vember 5), which set up the Supreme War Council, the 
first attempt to attain overall Allied unity of command. 

The Eastern Front: Revolution in Russia. On March 12 
(Febuary 27, O.S.) the garrison and workers of Petrograd 
(now Leningrad), capital of Russia, mutinied, beginning 
the RUSSIAN REVOLUTIONS OF 1917. Within 3 days Tsar Ni- 
cholas |] had abdicated, being replaced by a provisional 
government of a new Russian Republic. The new regime, 
bickering with the Bolshevik-dominated Petrograd Soviet 
(Council of Workers and Soldiers’ Deputies), pledged it- 
self to continue war against the Central Powers until Al- 
lied victory. 

On March 14 the Soviet defied the provisional govern- 
ment and issued the notorious “Order No. 1,” depriving 
officers of disciplinary authority. Broadcast throughout 
the armed forces, it produced the results desired by the 
Bolsheviks—breakdown of all military discipline. The 
Russian army and navy collapsed as threadbare, battle- 
weary soldiers and sailors murdered or deposed officers. 
The delighted Germans, halting all offensive movements 
on the eastern front lest the Russians reunite in defense 
of the homeland, diverted their troops to the western and 
Italian fronts. To undermine the provisional government, 
the Germans smuggled Vladimir Ilich LENIN and other 
Bolshevik activists into Russia, where Leon TROTSKY 
joined them. 

Despite all the turmoil, Aleksandr KERENSKY, appoint- 
ed minister of war on May 8, responded to pressure from 
the alarmed Allies by ordering Brusilov, now commander 
in chief, to mount an offensive on the Galician front. On 
July 1, Brusilov attacked toward Lemberg with the few 
troops still capable of combat operations. After some ini- 
tial gains, the Russian supply system broke down, and 
Russian enthusiasm and discipline faded quickly as Ger- 
man resistance stiffened. Gen. Max Hoffmann, com- 
manding on the eastern front, began the German assault 
on July 19, crushing the demoralized Russian armies. 
The Germans halted their advance at the Galician border, 
but on September 1, Gen. Oscar von Hutier’s Eighth 
Army attacked Riga, the northern anchor of the Russian 
front. The Russian Twelfth Army fled in complete panic, 
and a small German amphibious force occupied Osel and 
Dago islands in the Gulf of Riga. 

The German victory at Riga left the Russian capital 
unprotected. The Kerensky government (Kerensky had 
become head of the provisional government on July 20) 
fled Petrograd for Moscow. On November 7 (October 25, 
O.S.) the Bolshevik leaders Lenin and Trotsky seized 
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Russian soldiers desert the army in the spring of 1917 after the 
Bolshevik-dominated Petrograd Soviet proclaimed the suspen- 
sion of all disciplinary authority. The Bolsheviks seized power in 
November 1917 and promptly concluded an armistice with the 
Germans. 


power. Lured by promises of “land, peace, bread,” Rus- 
sian soldiers deserted in droves, and the revolutionary 
government abandoned the war effort on November 26. A 
truce was signed on December 15, ending hostilities on 
the eastern front and permanently erasing Russia from 
the Allied ranks. Lenin, anxious to focus his attention on 
the burgeoning revolution in Russia, agreed to the harsh 
Treaty of Brest-Litovsk (Mar. 3, 1918). 

The Balkan Front. \n Greece, King Constantine’s gov- 
ernment continued to conciliate the Central Powers. Fi- 
nally, bowing to Allied pressure, Constantine abdicated 
on June 12. He was replaced by his son Alexander, who 
appointed (June 26) Venizelos as premier, and the next 
day Greece entered the war. 

The Turkish Fronts: Palestine and Mesopotamia. On Jan- 
uary 8-9, in the Battle of Magruntein, the British cleared 
the Sinai Peninsula of all organized Turkish forces. Sir 
Archibald Murray was then authorized to begin a limited 
offensive into Palestine. An attack on Gaza (March 26) 
led by Gen. Sir Charles M. Dobell failed. Murray’s report, 
however, presented this First Battle of Gaza as a British 
victory, and Murray was ordered to advance without delay 
and take Jerusalem. On April 17, Dobell attempted a 
frontal assault and was again thrown back by the now 
well-prepared Turks. Both Dobell and Murray were then 
relieved, the latter being replaced by General Allenby. 

On October 31, Allenby attacked in the Third Battle of 
Gaza (Battle of Beersheba). Allenby left three divisions 
demonstrating in front of Gaza and secretly moved 
against Beersheba. Surprise was complete, and an all-day 
battle culminated at dusk in a mounted charge by an 
Australian cavalry brigade into Beersheba itself. Allenby 
struck north on November 6, launching the Desert 
Mounted Corps across the country toward the sea. The 
Turks evacuated Gaza in time to avoid the trap, but Al- 
lenby struck again on November 13, driving the Turks 


back north. Turning now toward Jerusalem, Allenby as- 
saulted the enemy positions on December 8, driving the 
Turks from the Holy City. 

In Mesopotamia, Sir Frederick Maude skillfully as- 
saulted Kut on February 22, and entered Baghdad on 
March 11, the Turkish forces retreating in some disorder. 
When the summer heat subsided, Maude struck sharply 
northwestward up the Euphrates River, pursuing the Turk- 
ish survivors into central Mesopotamia. 

The War at Sea. British shipping losses to German 
submarines soared to 875,000 tons per month by April. 
Admiral Jellicoe (now first sea lord) calculated that Brit- 
ain would be depleted of food and other needed raw 
materials by July. Britain finally adopted of the convoy 
system on May 10. The results were spectacular. British 
escort vessels, joined by American destroyers in May, 
provided adequate protection to merchant ships and at 
the same time were able to sink more submarines. Un- 
questionably the convoys saved Britain. 


Operations in 1918 


Global Strategy. The Allied situation at the beginning of 
1918 was grim. The major Allied offensives of 1917 had 
failed. Russia had collapsed, and Italy was on the verge of 
collapse. The German U-boat campaign still threatened 
the maritime supply route from the United States. Many 
months would pass before American soldiers could bol- 
ster depleted Allied manpower. 

Nor had the Central Powers been successful. They 
were being strangled by the Allied naval blockade. Austria 
was at the end of its resources; Turkey and Bulgaria were 
wobbling; the burden of the war fell more and more heavi- 
ly on Germany. 

The American Buildup. The United States, unprepared 
for war, was faced with organizing, equipping, training, 
transporting, and supplying an overseas military force. 
From a strength of 200,000 men and 9,000 officers, the 
army swelled to more than 4,000,000 men; about half 
reached Europe before the war ended. Of these, more 
than half were in combat units. Training emphasis was on 
mobile warfare in offensive combat. Pershing hoped to 
break out of the constraints of trench warfare. 

Pershing and Allied leaders agreed on the Lorraine 
area east of Verdun as the American combat zone. An im- 
provised fleet of the American merchant marine and 
seized German merchant vessels carried more than a mil- 
lion American soldiers to France without loss of a single 
vessel—on eastbound voyages. (The remaining million 
sent overseas were transported on Allied ships.) 

The 800,000-man U.S. Navy was primarily involved in 
convoy and other antisubmarine activities, including 
minelaying. Also, a division of five battleships joined the 
British Grand Fleet and three other battleships operated 
in lrish waters against surface raiders. 

In an address to Congress on Jan. 8, 1918, President 
Wilson laid down his famous FOURTEEN POINTS for peace, 
calling for, among other things, open diplomacy, arma- 
ment reduction, national self-determination, and the for- 
mation of a league of nations. These idealistic war aims 
appeared to give moral weight to the Allied cause. 
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In March 1918, Gen. 
John J. Pershing 
(right) placed U.S. 
forces at the disposal 
of the French com- 
mander, soon to be 
supreme Allied com- 
mander, Ferdinand 
Foch (left). American 
troops fought along- 
side the French at 
Belleau Wood, the 
Second Battle of 

the Marne, and 
Chateau- Thierry. 


Operations on the Western Front. Ludendorff realized 
that Germany’s only hope of winning the war lay in a de- 
cisive victory in the west in 1918, before American man- 
power could exercise a significant effect. With Russia out 
of the war, he was able to shift most German forces from 
the east to prepare for a major offensive. 

The Germans began their drive, the Second Battle of 
the Somme, at dawn on March 21 in heaw fog, striking 
the right flank of the British sector on a 100-km (60-mi) 
front between Arras and La Fere. Following a surprise 5- 
hour bombardment, specially trained German shock ele- 
ments rolled through the fog. The stunned British fell 
back, allowing the German Eighteenth Army to reach and 
pass the Somme. On April 3 the Allied Supreme War 
Council, meeting at Beauvais, appointed Ferdinand Focu 
as the Allied commander in chief. Immediately he began 
to send reserves to aid the British. 

Meanwhile the German drive, after gaining 64 km (40 
mi), came to a halt. Allied losses amounted to about 
240,000 casualties (163,000 British, 77,000 French); 
German casualties were almost as high. The most serious 
consequence of the offensive, from the German point of 
view, had been the institution of an Allied unified com- 
mand. 

On April 9, in the Battle of Lys, the Germans struck 
the British sector again, this time in Flanders, threatening 
the important rail junction of Hazebrouck and the Chan- 
nel posts. The German drive was halted on April 17 after 
gaining 16 km (10 mi), which included the recapture of 
Messines Ridge. Again Ludendorff had achieved tactical 
success but strategic failure. There was no breakthrough, 
and the Channel ports were safe. 

Ludendorff struck again—the Third Battle of Aisne—on 
May 27, this time along the Chemin des Dames. German 
troops, preceded by tanks, routed 12 French divisions (3 of 
them British) and on May 30 reached the Marne. 

On May 28 the first American offensive of the war took 
place at Cantigny, 80 km (50 mi) northwest. Although 
only a local operation, its success—against veteran troops 
of Hutier’s Eighteenth Army—boosted Allied morale. 

At the same time the U.S. Second and Third Divisions 


were flung against the nose of the German offensive along 
the Marne, moving into position on May 30. The Third Di- 
vision held the bridges at Chateau-Thierry, then counterat- 
tacked and, with assistance from rallying French troops, 
drove the Germans back across the Marne. The Second 
Division checked German attacks west of Chateau-Thierry. 

Ludendorff called off his offensive on June 4. The 
Second Division then counterattacked, spearheaded by 
its marine brigade. Between June 5 and June 17 the Ger- 
mans were uprooted from positions at Vaux, Bouresches, 
and Belleau Wood. A German advance on Compiégne, 
begun on June 9, was halted by French and American 
troops on June 12. 

Ludendorff attempted one more preliminary offensive 
in Champagne to lure French troops away from the British 
front. The Second Battle of the Marne began on July 14— 
15 when the Allies battered the advancing Germans with 
artillery. East of Reims the attack was halted within a few 
hours by the French. West of Reims approximately 14 di- 
visions of the German Seventh Army crossed the Marne, 
but American forces snubbed the attack there. Then Al- 
lied aircraft and artillery forced the attack to halt on July 
17. In the space of 5 months the Germans had suffered 
half a million casualties. Allied losses had been some- 
what greater, but American troops were now arriving at a 
rate of 300,000 a month. 

As Ludendorff prepared to pull back, the Allied coun- 
teroffensive began on July 18. The French armies, using 
light tanks and aided by U.S. and British divisions, as- 
saulted the Marne salient, reaching the Vesle River and 
recapturing Soissons. Ludendorff now called off his pro- 
posed Flanders drive, concentrating on stabilizing the 
situation along the Vesle. Strategically, the Second Battle 


More than 15,000 German prisoners were taken on Aug. 8, 1918, 
the first day of the Allied offensive near Amiens. Ludendorff, taken 
completely by surprise, recognized this as the end of Germany’s 
hopes for a military victory. 
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of the Marne turned the tide; the initiative had been 
wrested from the Germans. 

On August 8, near Amiens, Haig threw his Fourth 
Army and the attached French First Army against the 
German Eighteenth and Second armies. The Germans, 
caught off guard by a well-mounted assault, began a pan- 
icky withdrawal. The Germans managed to reestablish a 
position 15 km (10 mi) behind the former nose of the sa- 
lient, but on August 10, French troops forced the evacua- 
tion of Montdidier. 

On August 21 the British and French armies renewed 
the assault in the second phase of the Battle of the 
Amiens. Ludendorff ordered a general withdrawal from 
the Lys and Amiens areas, but his plans were disrupted 
when the Anzacs penetrated across the Somme on Au- 
gust 30-31. The entire German situation deteriorated, 
necessitating retreat to the final position—the Hinden- 
burg line. German casualties were more than 100,000, 
including about 30,000 prisoners. Allied losses were 
22,000 British and 20,000 French. Tactically and strate- 
gically, the Allies had gained another major victory; Ger- 
man morale plummeted. 

On August 30, Pershing moved toward the Saint- 
Mihiel salient. Supported by an Allied air force of about 
1,400 planes under U.S. Col. Billy MITCHELL, the U.S. 
First Army attacked the salient on September 12. The as- 
sault was completely successful; the salient was entirely 
cleared by September 16. 

Pershing renewed the offensive on October 4. The 
First Army battered its way slowly forward in a series of 
costly frontal attacks, but the Argonne Forest was cleared, 
facilitating the advance of the French Fourth Army, on 
the left, to the Aisne River. The First Army advanced 
again on November 1, smashing through the last German 
positions northeast and west of Buzancy, thus enabling 
the French Fourth Army to cross the Aisne. In the open 
now, American spearheads raced up the Meuse Valley, 
reaching the Meuse before Sedan on November 6 and 
severing by artillery fire the Méziéres-Montmédy rail line, 
a vital supply artery for the entire German front. 

Because of American pressure in the Meuse-Argonne, 
a German retreat all along the line became necessary. In 
a renewed assault, the British broke through German de- 
fenses on the Selle River on October 17. At the same 
time the Belgians and British under the Belgian king Al- 
bert began to move again in Flanders. The German army 
began to crack. 

On October 6, as the front lines began to crumble, the 
new German chancellor, Prince Max, of Baden, sent a 
message to President Wilson, requesting an armistice on 
the basis of Wilson’s Fourteen Points. Wilson insisted that 
the United States and the Allies not negotiate an armi- 
stice with the existing military dictatorship of Germany. 
Ludendorff resigned on October 26 to permit the desper- 
ate German government to comply with Wilson’s demand. 

Revolution and Armistice. \|nspired by the Communists 
and sparked by a mutiny of the High Seas Fleet, which 
erupted on October 29, revolts flared inside Germany. A 
new socialist government took power and proclaimed a 


Military and naval delegations from the Allied nations and Germa- 
ny meet in Foch’s railroad car in the Forest of Compiégne on Nov. 
11, 1918, to agree on terms for an armistice. 


republic on November 9. The emperor fled to the Nether- 
lands the next day. 

Meanwhile, a German delegation negotiated an armi- 
stice with Foch in his railway-coach headquarters on a 
siding at Compiégne. Agreement was finally reached at 
5:00 am, Nov. 11, 1918. The terms specified that the 
German army must immediately evacuate all occupied 
territory and Alsace-Lorraine; immediately surrender great 
quantities of war matériel; surrender all submarines; and 
intern all other surface warships as directed by the Allies. 
In addition the Germans were to evacuate German territo- 
ry west of the Rhine, and three bridgeheads over the 
Rhine were to be occupied by the Allies. The armistice 
became effective immediately; hostilities ceased at 
11:00 am on November 11. 

Although the AEF was a vital factor in the final Allied 
victory, the American role was primarily to add a final in- 
crement of numbers and fresh initiative, permitting the 
much larger and more experienced Allied armies to 
achieve equally spectacular successes in the final weeks 
of the war. 

The Italian Front. During the spring Germany trans- 


ferred its troops in Italy to the western front. Following a 


diversionary attack in the west at the Tonale Pass, which 
was repulsed on June 13, Austrian drives toward Verona 
and Padua were similarly checked. The Italians attacked 
on October 24 in the Battle of Vittorio Veneto but were 
quickly halted on the Piave River line. French troops, 
however, clawed a footing on the left, and British troops 
gained a large bridgehead on the right, splitting the front 
by October 28. The penetration reached Sacile on Octo- 
ber 30. The next day Austrian resistance collapsed. On 
November 3, Trieste was seized by an Allied naval expe- 
dition in the Gulf of Venice, and a few hours later an ar- 
mistice was signed. Hostilities ended on November 4. 
The Balkan Front. At Salonika the brilliant French gen- 
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eral Franchet d’Esperey defeated the Bulgarians in Sep- 
tember, then kept his troops moving north. On November 
1 they crossed the Danube at Belgrade and were prepared 
to march on Budapest and Dresden when Germany’s ar- 
mistice halted hostilities. 

The Turkish Fronts: Palestine, Syria, and Mesopotamia. 
During the early part of the year Allenby at Jerusalem was 
restricted to minor operations. To the south and east, 
however, T. E. Lawrence, with a small group of British of- 
ficers, reaped a harvest from the Arab rebellion against 
Turkish rule. Lawrence's guerrilla forces regularly raided 
the Hejaz Railway, running from Amman, Palestine, to 
Medina in Arabia, the southernmost Turkish garrison. In 
all, Lawrence’s activities kept more than 25,000 Turkish 
troops pinned down. 

In the fall Allenby defeated the Turks at Megiddo, 
pressing on to take Damascus on October 1. On October 
30, Turkey signed an armistice at Mudros, ending the war 
in the Middle East. 

In Mesopotamia a British force under Lt. Gen. A. S. 
Cobbe pushed north from Baghdad on October 23 to se- 
cure the Mosul oil fields before the expected Turkish col- 
lapse. Cobbe hurried his cavalry to the outskirts of Mosul 
on November 1. Despite the provisions of the October 30 
armistice, Cobbe was ordered to take the place. After 
some squabbling, the Turkish garrison of Halil Pasha 
agreed to march out and the British remained. 

The Mesopotamian campaign had hinged on posses- 
sion and protection of the oil fields. The war’s end found 
them in Britain’s hands, at a total cost of 80,007 casual- 
ties. On November 12 the Allied fleet steamed through 
the Dardanelles, arriving off Constantinople (Istanbul) the 
next day. 

The War at Sea. By early 1918, German submarine 
warfare had been contained by the Allied convoy system. 
It was, nevertheless, still a menace. As Germany ap- 
proached collapse, German commanders planned a des- 
perate sortie to provoke a final battle with the British 
Grand Fleet, but on October 29 the crews mutinied and 
seized control of the warships, ending the war at sea. 

Operations in East Africa. Despite intensive efforts the 
British were unable to overcome the elusive Paul von Let- 
tow-Vorbeck and his 4,000 men during 4 years of contin- 
uous search and pursuit in Portuguese East Africa, Ger- 
man East Africa, and British Northern Rhodesia. Finally, 
after the British were able to inform him of the armistice, 
he ended hostilities on November 14 and surrendered his 
command on November 23. 

Postarmistice. On November 17, under the terms of 
the armistice, Allied troops began to reoccupy those por- 
tions of France and Belgium which had been held by the 
Germans since 1914. Allied and U.S. troops followed the 
withdrawing Germans into Germany. On December 9, Al- 
lied troops crossed the Rhine into the bridgeheads agreed 
in the armistice. The British were at Cologne, the Ameri- 
cans at Coblenz, and the French at Mainz. Meanwhile, on 
November 21 the German High Seas Fleet sailed into the 
Firth of Forth, between the lines of the British Grand 
Fleet. It later was shifted to Scapa Flow. 


The Peace Treaties 


The First Debate at Versailles. The peace conference at 
Versailles (see PARIS PEACE CONFERENCE) opened officially 
on Jan. 18, 1919. Neither Germany nor the new Russian 
Soviet republic were represented. The principal partici- 
pants in the conference were the leaders of the four great 
powers: Woodrow Wilson of the United States, Georges 
CLEMENCEAU of France, David Lloyd George of Britain, and 
Vittorio ORLANDO of Italy. It soon became apparent that 
they had widely divergent motives and interests. 

Wilson was, at least at the outset, determined on im- 
plementing his Fourteen Points, which had been the ba- 
sis for the armistice negotiations. Principally, Wilson was 
most intent on the establishment of a League of Nations. 
Clemenceau was determined not only that Germany 
Should suffer, but that the peace terms should make it 
impossible for Germany to wage war ever again. Lloyd 
George was determined that none of the Fourteen Points 
Should be allowed to interfere with Britain, its traditional 
policies, or its commitments to others. Orlando was deter- 
mined that Italy receive the huge territorial rewards that 
had been promised in 1915 to lure Italy into the war on 
the Allied side. 

On January 25 the conference unanimously adopted a 


Georges Clemenceau (center), flanked by Woodrow Wilson (left) 
and David Lloyd George (right), faces the German delegates 
Johannes Bell (seated) and Hermann Mtiller as they sign the 
peace treaty in the Hall of Mirrors at the Palace of Versailles on 
June 28, 1919. 
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resolution to establish the LEAGUE oF NATIONS. Then, after 
a committee was appointed to draft the Covenant of the 
League, the peace terms were hammered out by the Su- 
preme Council, which consisted of the heads of govern- 
ment and foreign ministers of the five principal Allied pow- 
ers: the United States, Britain, France, Italy, and Japan. 

Slowly and painfully, after 3% months of argument, 
the Allied leaders reached compromise solutions on all of 
the issues and secured the agreement of the smaller pow- 
ers in matters in which they were concerned. By May 6 the 
Treaty of Versailles was finally ready to present to Germany. 

The Treaty of Versailles. The Covenant of the League of 
Nations was made an integral part of the treaty, and every 
nation signing the treaty had to accept the world organi- 
zation. The League was intended to provide a mechanism 
for the peaceful settlement of disputes, for the promotion 
of world disarmament, and the general betterment of hu- 
mankind. 

Except for the return of Alsace-Lorraine to France, 
which was agreed to unanimously, all of the important 
treaty provisions regarding German territory were compro- 
mises. Allied occupation of the Rhineland was to contin- 
ue for at least 15 years, and the region was to remain 
perpetually demilitarized, as was a belt of territory 50 km 
(30 mi) deep along the right bank of the Rhine. Three 
smaller frontier regions near Eupen and Malmédy were to 
be ceded to Belgium. Parts of the German provinces of 
Posen and West Prussia were to be given to Poland to 
provide that revived nation with access to the Baltic Sea; 
the Baltic seaport of Gdansk (Danzig) was to become a 
free state but linked economically to Poland. This PoLisH 
CorrRIDoR to the Baltic left East Prussia completely sepa- 
rated from the rest of Germany. 

All of Germany’s overseas possessions were to be oc- 
cupied by the Allies but were to be organized as “man- 
dates,” subject to the supervision and control of the 
League of Nations. Britain and France divided most of 
Germany’s African colonies, and Japan took over the ex- 
tensive island possessions in the South Pacific. 

The treaty required Germany to accept sole responsi- 
bility and guilt for causing the war. The German army was 
limited to 100,000 soldiers and was not to possess any 
heavy artillery, the general staff was abolished, and the 
navy was to be reduced. No air force would be permitted, 
and the production of military planes was forbidden. 

Germany was to pay for all civilian damages caused 
during the war. This burden, combined with payment of 
REPARATIONS to the Allies of great quantities of industrial 
goods, merchant shipping, and raw materials, was expect- 
ed to prevent Germany from being able to finance any 
major military effort even if it were inclined to evade the 
military limitations. 

On May 7 the German delegation, headed by Graf UI- 
rich von Brockdorff-Rantzau, German foreign minister, 
was summoned to the Trianon Palace at Versailles to 
learn the treaty terms. After carefully reading the treaty, 
Brockdorff-Rantzau denounced it, insisting that the eco- 
nomic provisions of the treaty were impossible to fulfill. 

The German delegation took the treaty back to Berlin 
for the consideration of the government. Chancellor 


Philipp SCHEIDEMANN also denounced the treaty, but it 
became obvious that Germany had no choice but to sign 
it. Scheidemann and Brockdorff-Rantzau resigned on 
June 21. 

On June 28 the new German chancellor, Gustav Bau- 
er, sent another delegation to Versailles. After informing 
the Allies that Germany was accepting the treaty only be- 
cause of the need to alleviate the hardships on its people 
caused by the “inhuman” blockade, the Germans signed. 

The Other Treaties. On September 10 representatives 
of the now tiny republic of Austria signed the Treaty of 
Saint-Germain, just outside Paris. The once great 
Habsburg empire had completely disintegrated in October 
and November 1918. The treaty, therefore, merely legal- 
ized the disappearance of the Austro-Hungarian Empire. 
Austria recognized the independence of Czechoslovakia, 
Poland, Yugoslavia, and Hungary; it also recognized the 
award of Galicia to Poland, and of the Trentino, South Ty- 
rol, Trieste, and Istria to Italy. The Austrian army was lim- 
ited to 30,000 men, and Austria agreed to pay economic 
reparations to Allied nations that had been victims of 
Austro-Hungarian aggression. Austria was forbidden to 
unite with Germany. 

On November 27, Bulgaria signed a treaty with the Al- 
lies at Neuilly, another suburb of Paris. Bulgaria recog- 
nized the independence of Yugoslavia, and agreed to 
cede territory to Yugoslavia, Romania, and Greece. Bul- 
garia’s army was restricted, and the country was forced to 
pay reparations to its Allied neighbors. 

Hungary signed the Treaty of Trianon at Versailles on 
June 4, 1920, which reduced the country in area by two- 
thirds. The Hungarian army was limited to 35,000 troops, 
and reparations were demanded, although the amount 
was unspecified. 

When finally signed—at Sévres, another suburb of 
Paris, on Aug. 10, 1920—the peace settlement with Tur- 
key was somewhat meaningless, because Turkish strong- 
man Mustafa Kemal Pasha was leading a nationalist 
movement and establishing a powerful and proud govern- 
ment. After reconquering Turkish Armenia, which had be- 
come independent, and after ejecting a Greek army from 
Turkey in a brilliant campaign, Mustafa Kemal reoccu- 
pied Thrace, or European Turkey, which had been given 
to Greece by the Treaty of Sévres. He then informed the 
Allies that he was willing to accept most of the other pro- 
visions of the original peace settlement. The Allies, hav- 
ing no desire for a new war, and accepting the reason- 
ableness of the Turkish position, agreed. 

By the Treaty of Lausanne (see LAUSANNE, TREATY OF), 
signed on July 24, 1923, Turkey recognized the indepen- 
dence of the Arab Kingdom of Hejaz, the French mandate 
over Syria, and the British mandates over Palestine and 
Mesopotamia. Turkey also recognized Greek and Italian 
occupation of most of its former Aegean islands and 
agreed to demilitarize the straits, retaining the right to 
close them in time of war. 

In the United States, despite President Wilson’s ef- 
forts, the Senate failed to ratify the Versailles peace 
agreement. As a result the United States arranged sepa- 
rate treaties with Germany, Austria, and Hungary. 


WORLD WAR Ii 25 


World War Il World War || commenced as a localized 
conflict in eastern Europe and expanded until it merged 
with a confrontation in the Far East to form a global war 
of immense proportions. The war began in Europe on 
Sept. 1, 1939, when Germany attacked Poland, and end- 
ed on Sept. 2, 1945, with the formal surrender of Japan 
aboard the U.S. battleship Missouri in Tokyo Bay. Involv- 
ing most of the world’s major powers as belligerents, it 
also included many smaller states on both sides. The vic- 
torious Allies included Great Britain and the Common- 
wealth, France, the United States, the USSR, and China. 
The losing side comprised Germany, Italy, and Japan, as 
well as smaller nations. The opponents clashed in two 
major areas: Europe, including the coast of North Africa 
and the North Atlantic; and Asia, including the Central 
and Southwest Pacific, China, Burma, and Japan. The 
belligerents fought over the central issue of Axis expan- 
sion, which was halted at the cost of many millions of 
military and civilian casualties. 


Background to War 


After the horrors of World War |, the 1920s seemed to 
augur a long era of international stability and economic 
prosperity, but serious diplomatic, political, and econom- 
ic problems remained unsolved. The Great Depression of 
the 1930s brought these problems to the fore and helped 
create an environment in which militaristic authoritarian- 
ism flourished. 

The 1920s. \nternational agreements reached during 
the 1920s appeared to portend future peace. The WASH- 
INGTON CONFERENCE (1921-22) fixed the ratio of capital 
ships among the powers and declared open and equal ac- 
cess to China. The Locarno Pact (1925) and the KELLoGG- 
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BRIAND Pact (1928) presented the prospect of arbitration 
as an alternative to force in Europe. Meanwhile, the 
LEAGUE oF NaTIONS, which had been established in 1919, 
provided procedures designed to isolate any would-be ag- 
gressor and promote disarmament. The United States did 
not join the League. 

Despite the portents for peace, Italy, Germany, and 
Japan were dissatisfied nations in which dangerous ten- 
dencies toward bellicose nationalism threatened consti- 
tutional government and world order. 

In Italy internal disorder combined with diplomatic 
frustration to overturn (1922) the fragile, parliamentary 
system in favor of the Fascist movement of Benito Musso- 
LIN|. Harboring territorial ambitions, Mussolini established 
a corporate state founded on chauvinistic nationalism 
(see FASCISM). The harsh terms imposed on Germany at 
the end of World War | by the Versailles Treaty (see Paris 
PEACE CONFERENCE) were deeply resented in that nation. 
Antidemocratic and violently nationalistic right-wing orga- 
nizations—and even private armies, such as the virulent- 
ly anti-Semitic storm troopers of Adolf Hit.ER—flourished 
immediately after the war. In Japan many people believed 
that their country should be the dominant power in East 
Asia. 1his view was particularly common among the mili- 
tary, and from about 1927 nationalistic military officers 
began pressing for a more aggressive China policy. 

Depression and Frustration. Optimism thrived during 
the prosperity of the 1920s, but after economic well-be- 
ing gave way to depression in 1929, leaders complained 
in Germany, Italy, and Japan that their nations did not 
have fair access to raw materials, markets, and capital in- 
vestment resources. They made it plain that they would 
fight, if necessary, for a better economic status. The peo- 
ple of those countries looked with increasing favor on an- 


1 The prewar period was marked by the 
rise of dictators in response to growing 
dissatisfaction in Germany and Italy. 
(Left) Adolf Hitler, leader of the German 
National Socialists, makes a dramatic en- 
try into a party rally. (Below) Benito Mus- 
solini, whose Fascist movement in Italy 
provided a model for Hitler, postures 
while delivering a speech. 
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tidemocratic elements that glorified war as the means of 
national salvation. In Italy, Mussolini’s cries that Italians 
needed both colonies and glory struck a responsive chord. 
In Germany, Hitler’s National Socialists (see NAzISM) 
gained power in 1933. Meanwhile, Japanese militarists 
won a preponderant influence in the inner circle of their 
government. 

The Democracies on the Eve of Aggression. The major 
democratic powers—the United States, Great Britain, and 
France—accepted the international order established by 
the Versailles Treaty but were unwilling to defend it. Many 
in the democracies were disillusioned by World War |. The 
idealistic goals of U.S. president Woodrow Wilson had not 
been achieved. Furthermore, the enormous casualties of 
World War | had aroused pacifist sentiment. Finally, the 
DEPRESSION OF THE 1930s turned the democracies inward 
as they became preoccupied with reviving their economies. 


The Road to War 


Territorial aggrandizement by Japan in China, by Fascist 
Italy in Ethiopia, and by Nazi Germany in central and 
eastern Europe brought the world to war. The League of 
Nations failed to take decisive action to curb armaments 
or stem aggression. The Western powers long pursued 
policies of neutrality and appeasement—until it became 
clear that the expansionist nations would not rest content 
with their gains. 

Manchurian Crisis, 1931. Despite a pledge to guaran- 
tee China’s territorial integrity, Japan’s extreme national- 
ists looked longingly to the Chinese province of Manchu- 
ria. On Sept. 18, 1931, Japan used a minor military 
clash between Japanese and Chinese troops In southern 
Manchuria as an excuse to spread its forces throughout 
Manchuria and establish the puppet state of Manchukuo. 
The League of Nations condemned Japan in 1933 but 
imposed no sanctions. Japan withdrew from the League. 

Hitler Rearms Germany. German chancellor Adolf Hitler 
unilaterally tore up the Versailles Treaty, took Germany 
out of the League in 1933, and began a massive program 
to build up the German army, navy, and air force. The de- 
mocracies did not react. In 1936, Hitler sent troops into 
the demilitarized Rhineland. 

Conquest of Ethiopia, 1935-36. Mussolini, seeking easy 
foreign victories to galvanize Italy, sent forces into Ethio- 
pia from Italian Eritrea and Italian Somaliland in October 
1935 and conquered the country the following year. Al- 
though the League of Nations imposed an embargo 
against Italy, it failed to include a vital item, oil, thereby 
discrediting itself again. 

Spanish Civil War, 1936-39. In July 1936 began the 
SPANISH Civil War, a Conflict between Spain’s liberal-left- 
ist republican coalition government and rightists led by 
Gen. Francisco FRANcO. Hitler and Mussolini sent planes, 
troops, and supplies to Franco, while Soviet dictator Jo- 
seph STALIN gave military equipment to the republicans. 
The United States adhered to a policy of strict neutrality, 
and Britain and France forbade the shipment of war 
materiel to the republic. 

Cooperation between Germany and Italy in Spain 
helped cement the vague Rome-Berlin Axis, a diplomatic 
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Within 6 months of the Munich Agreement German troops 
marched (March 1939) into Czechoslovakia, completing the 
destruction of that country. 


understanding they had reached in 1936. Franco’s victory 
(1939) strengthened Hitler’s and Mussolini’s position in 
the Mediterranean. In 1936 the Japanese concluded the 
Anti-Comintern Pact with Germany, and a year later Italy 
joined. 

Renewal of Japanese Aggression, 1937. A Chinese-Japa- 
nese military clash (July 7, 1937) at the Marco Polo Bridge 
near Beijing provided the pretext for an all-out Japanese 
campaign of conquest in China. By 1939, Japan controlled 
populous eastern China (see SINO-JAPANESE Wars). 

Anschluss with Austria, 1938. Proclaiming the unity of 
the German people, Hitler from 1934 sought Anschluss 
(“union”) between Germany and his native Austria. In 
February 1938 he forced Austrian chancellor Kurt von 
SCHUSCHNIGG to admit Nazis into his cabinet. On Mar. 12, 
1938, Hitler invaded Austria and incorporated it into his 
Third Reich. 

Czechoslovakia and Appeasement, 1938. Almost imme- 
diately afterward, the Nazi regime began agitating on be- 
half of the Sudeten Germans—who lived in pockets of 
western Czechoslovakia known as the Sudetenland— 
claiming that they were a persecuted minority, and in 
September 1938, Hitler demanded the immediate’ ces- 
sion of the Sudetenland to Germany. On September 29- 
30, Britain and France (Czechoslovakia’s ally) agreed at 
the MUNICH CONFERENCE to yield to Hitler, who promised to 
make no further territorial demands in Europe. Czechoslo- 
vakia’s president, Eduard BENES, was prepared to resist 
Hitler, but the two western European democracies insist- 
ed on submission. 

British prime minister Neville CHAMBERLAIN hailed the 
Munich agreement as bringing “peace in our time.” In 
March 1939, however, Hitler destroyed what remained of 
Czechoslovakia by occupying Bohemia-Moravia and mak- 
ing Slovakia a German protectorate. He also took Memel 
from Lithuania. In the meantime Italy occupied and an- 
nexed (April 1939) Albania. 

End of Appeasement, 1939. The Western powers could 
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no longer avoid acknowledging that Hitler’s promises were 
worthless and that his territorial ambitions might be lim- 
itless. Desperately, Britain and France began to prepare 
military resistance to Nazi expansionism. In the spring of 
1939 they both guaranteed Poland against German ag- 
gression. They also sought to begin negotiations with the 
USSR. 

Stalin, however, sought an accommodation with Hit- 
ler, and on Aug. 23, 1939, Germany and the USSR 
signed the 10-year Nazi-Soviet PAcT of nonaggression. A 
secret protocol provided for the division of Poland and the 
Baltic states between the signatories. For a delighted Hit- 
ler the treaty meant that he would not have to fight a war 
on two fronts. 


The War in Europe and North Africa: Axis Supremacy, 
1939-42 


In the early years of the war Germany swept through 
western Europe and threatened to encircle the Mediter- 
ranean through offensives in North Africa and penetra- 
tion into the Balkans. Britain, although stunned, had 
not been subdued. The Germans turned against their 
Soviet allies in the summer of 1941 and invaded the 
USSR. Late that year the United States entered the war 
on the Allied side. 

German and Soviet Attacks on Poland. On Sept. 1, 
1939, the German military machine invaded at Poland, 
in what was known as a BLITZKRIEG (lightning war). Britain 
and France declared war on Germany on September 3. 
On Sept. 17, 1939, Soviet troops marched into Poland. 
Hitler and Stalin then partitioned the conquered country: 
the USSR occupied the eastern half; the Germans took 
the western half, which included GpaNnsk (Danzig) and the 
POLISH CorRIDOR, a narrow strip of land that separated 
East Prussia from the rest of Germany. 

In late September and early October, Stalin forced the 
Baltic states—Estonia, Latvia, and Lithuania—to accept 
garrisons of Soviet troops within their borders. The follow- 
ing year the three nations were incorporated into the 
USSR as constituent republics. 

Russo-Finnish War. Finland, however, resisted Soviet 
pressures, and on Nov. 30, 1939, Red Army troops in- 
vaded Finland. The Finns put up a surprisingly spirited 
and at first effective resistance in this RUSSO-FINNISH 
War, or Winter War. In March 1940, however, Finland 
was forced to relinquish strategic ports, a naval base, and 
airports. Meanwhile, in December 1939 the League of 
Nations condemned the USSR for its action in Finland 
and expelled it. 

Struggle in the Atlantic, 1939-40. \mmediately upon 
the declaration of war the British Royal Navy took control 
of the seas and within a few weeks drove German mer- 
chant ships off the oceans. The Germans replied with a 
methodical and destructive submarine campaign. During 
the first 2 months of the war 67 British merchant ships 
were sunk. 

To meet this threat the British organized a convoy sys- 
tem. Large groups of merchant ships were protected by 
aircraft in the early stages of their voyages and were then 
escorted by destroyers through the mid-Atlantic. The de- 


struction of the German pocket battleship Graf Spee off 
Montevideo, Uruguay, in December 1939 was a signifi- 
cant blow, for the ship had already sunk nine Allied ships. 

Denmark and Norway. After Hitler’s speedy triumph in 
Poland, a period known as the Phony War followed in 
western Europe. Then, early on the morning of Apr. 9, 
1940, German troops swept across the Danish border, 
and the Danes soon capitulated. While Denmark was be- 
ing overrun a German task force attacked Norway. British 
and French troops came to Norway’s aid, but they were 
forced to withdraw on June 9, 1940, and the German 
conquest of Norway was completed. 

Reverses in Norway caused the fall of British prime 
minister Neville Chamberlain, who was replaced on May 
10 by Winston CHURCHILL. Before Parliament three days 
later the new prime minister offered Britons nothing but 
“blood, toil, tears, and sweat” in a relentless fight against 
Nazi Germany. 

The Low Countries. On May 10, 1940, German troops 
moved into the Low Countries. Luxembourg, with no de- 
fensive forces, was occupied without any resistance. The 
Dutch, who received the brunt of the opening offensives, 
relied on British and French expeditionary forces for as- 
sistance, but far too little help came and it came too late. 
The Dutch were overwhelmed within 5 days, and their 
government, led by Queen WILHELMINA, fled to England. 

The Belgians lasted only 2 weeks longer. French and 
British troops moved in but could not stem the German 
blitzkrieg. To avoid further bloodshed King LEOPOLD II or- 
dered his troops to cease resistance and to lay down their 
arms in unconditional surrender on May 28, 1940. 

Collapse of France. During the winter of 1939-40 the 
French army and the German Wehrmacht faced one an- 
other in what was regarded satirically as the sitzkrieg, or 
sit-down war. On May 13 a bridgehead was established at 
Sedan, considered the gateway to France, and then sud- 
denly, on May 16, 1940, the German blitzkrieg was re- 
leased on northern France. German mechanized forces 
outflanked the Maainot Line and forced the British Expe- 
ditionary Force (BEF) to retreat to Dunkirk (Dunkerque) 
on the French coast. The BEF and Its French and Belgian 
comrades appeared to be doomed. But from British ports 
sailed about 850 vessels, including every type of ship 
from destroyers to pleasure craft. While planes of the Roy- 
al Air Force (RAF) drove off German bombers, the fleet of 
British vessels moved to Dunkirk and proceeded to evac- 
uate about 338,000 Allied troops from May 26 to June 
15, 1940. 

The Germans entered Paris unopposed on June 14 
and forced France to sign an armistice at Compiégne on 
June 22, 1940. Nazi Germany then occupied most of 
France and permitted the establishment of a friendly gov- 
ernment at Vichy, in central France. The VicHy GovERN- 
MENT was headed by Marshal Henri PETAIN, hero of World 
War |, and Pierre LavaL, a collaborationist. Disgruntled 
French patriots rallied around Gen. Charles DE GAULLE, 
who pronounced himself leader of the Free French. 

When France was about to fall, Benito Mussolini de- 
cided to join the Nazis. Declaring war on the Allies on 
June 10, 1940, he invaded southern France. 
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Entering Paris unopposed, German troops parade past the Arc de 
Triomphe on June 14, 1940, after the French government had 
fled south. 


Battle of Britain. |\n August 1940, Hermann GoeRING’s 
Luftwaffe began an all-out attack on British ports, airfields, 
and industrial centers and, finally, on London. The goal was 
to crush British morale and wipe out the RAF in preparation 
for Operation Sea Lion, an invasion of England. 

The Battle of Britain (see BRITAIN, BATTLE OF) was the 
first great air battle in history. For 57 nights London was 
attacked by an average force of 160 bombers. The out- 
numbered RAF, employing the effective Spitfire fighter 
and aided by radar, destroyed 1,733 aircraft while losing 
915 fighters. German air power could not continue sus- 
taining such heavy losses, and in October Operation Sea 
Lion was postponed indefinitely. 

The Balkans. Following the unexpected quick victory 
over France, Hitler turned east to the Balkans. In Novem- 
ber 1940 he brought Romania and Hungary into the Axis 
alliance. At the same time he began efforts to force Bul- 
garia and Yugoslavia into the Axis orbit, and this goal was 
achieved in 1941. Of the Balkan states only Greece re- 
mained firmly on the side of the Allies. 

On Oct. 28, 1940, Mussolini began sending 200,000 
troops into Greece from his puppet state Albania, expect- 
Ing a speedy and overwhelming victory. Mussolini’s attack 
was poorly planned, however, and the Greeks expelled the 
Italians by mid-November and penetrated into Albania. 

Embarrassed by Mussolini’s plight, concerned about 
the British troops and aircraft that had moved into the 
area to aid Greece, and displeased with Bulgaria’s and 
Yugoslavia’s reversion to neutralist positions, Hitler moved 
Into the Balkans. On Apr. 6, 1941, he sent a blitzkrieg 


spearhead into Yugoslavia, forcing the surrender of the 
country on April 17. Simultaneously, he moved troops into 
Greece. British forces withdrew from the Greek mainland, 
and by the end of the month all of mainland Greece was 
overrun by the Germans. British forces on the strategic is- 
land of Crete were forced to evacuate on May 31. 

The New Order. On Sept. 27, 1940, Japan was brought 
back into the German-ltalian-Japanese grouping of the 
Anti-Comintern Pact, as the three nations signed a 10- 
year military and economic alliance, the Tripartite Pact, 
known as the Berlin-Rome-Tokyo Axis. 

By May 1941 the Germans and their Axis allies domi- 
nated almost all of the non-Soviet European continent. 
Most of the territory was occupied by German troops and 
subject to the authority of the ruthless SS (Schutzstaffel) 
and Gestapo. Europe’s Economic wealth was pillaged for 
German use, and industrial plants were geared to meet 
German war needs. Millions of Europeans were sent to 
work in Germany’s war plants in the largest forcible dis- 
placement of populations in history. Political dissidents, 
Jews, Slavs, Gypsies, and others were interned in CONCEN- 
TRATION CAMPS by the millions. Ultimately, at least 6 mil- 
lion were systematically exterminated (see HOLOcAusT). 

Near East. |n April 1941, British troops moved into 
lraq to suppress a Nazi-inspired coup and secure the 
valuable oil fields there. When the French Vichy Govern- 
ment allowed the Germans to use Syria (a French man- 
date) as a base, British troops, together with Free French 
comrades, seized control of Syria and Lebanon. In August 
both Britain and the USSR (by then a British ally) occu- 
pied Iran. 

North African Campaign, 1940-41. Mussolini had made 
no secret of his desire to construct a huge Mediterranean 
empire at the expense of the British. His first step was to 
overrun British Somaliland in August 1940. His triumph 


Saint Paul’s Cathedral stands untouched amid the flames of the 
London “blitz.” Following its defeat in the Battle of Britain, the 
Luftwaffe concentrated on nighttime bombing. 
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was short-lived, however, for by the next summer the 
British had not only recaptured that territory but had driv- 
en the Italians from their East African possessions. 

Meanwhile, in September 1940, Mussolini moved a 
second army of Italians and North African troops across 
the Libyan border into Egypt. The British struck back in 
December in a surprise attack that carried them halfway 
across Libya by early February 1941. Once again Musso- 
lini needed Hitler’s assistance. In March 1941, Germa- 
ny’s Afrika Korps, commanded by Gen. Erwin RommMeL, 
arrived at Tripoli. By mid-April, Rommel had reconquered 
all of Libya except Tobruk. 

The Atlantic, 1940-41. The defeat of France was a great 
boost for German sea power as French ports became bases 
for the U-boats. The effectiveness of U-boats increased 
beginning in the autumn of 1940 as they began to move in 
wolf packs, long lines of submarines acting in concert to 
overwhelm enemy convoys. By the spring of 1941 the 
number of sinkings reached such a critical level that 
Churchill called the seaborne attacks the Battle of the At- 
lantic. Still the British managed to keep the sea-lanes open 
for desperately needed supplies from the United States. 

In the midst of the havoc wrought upon Britain’s trade, 
the country won an important morale-boosting victory. On 
May 27, 1941, the German battleship Bismarck, the 
pride of Hitler's navy, was intercepted by a British task 
force and sunk. 

Invasion of the USSR, 1941. Since well before the war 
Hitler had looked toward the conquest of the Slavic peo- 
ples of eastern Europe and the USSR to provide the addi- 
tional Lebensraum, or “living space,” that he believed the 
German people needed. For Hitler the Nazi-Soviet Pact 
had been merely a temporary arrangement to be aban- 
doned eventually. After the defeat of France the German 
chancellor began planning an invasion of the USSR. To 
avoid fighting a two-front war Hitler first tried to make 
peace with Britain. After that attempt failed he launched 
the Battle of Britain but again failed to put the British out 
of action. 

The invasion of the USSR, called Operation Barbaros- 
Sa, was launched on June 22 with 121 divisions on a 
3,200-km (2,000-mi) front from the Baltic to the Black 
Sea. The Germans employed a 3-pronged assault. In the 
north they moved on Leningrad via the Baltic states. Mos- 
cow, the target of the German center, was approached by 
forces moving east to Smolensk. In the south the invaders 
marched toward Ukraine and Kiev, where they planned to 
turn south to the Crimea and cross the Don to the Cauca- 
sus and to Stalingrad on the Volga. A smaller force of Ro- 
manians and Germans attacked in the extreme south. 

The onslaught took the Soviets entirely by surprise. In 
the first 18 days the Germans advanced 640 km (400 
mi), capturing 300,000 prisoners, 1,000 tanks, and 600 
guns. During the first 48 hours alone the Soviets lost 
more than 2,000 aircraft. On August 31 the northern 
forces were within 16 km (10 mi) of Leningrad. In the 
center German troops took Smolensk, only 320 km (200 
mi) from Moscow, in mid-July. Progress in the south was 
Slower, but the invaders captured Kiev in late September. 


More than 1 million Soviet prisoners had been taken by the 
end of that month, and German victory seemed imminent. 

The German invasion of the USSR signaled a change 
in the alliance structure. On July 13, 1941, Moscow 
Signed a mutual-aid pact with London. Offers of help also 
came from Washington. Italy and the Axis satellites—Ro- 
mania, Czechoslovakia, and Hungary—allied themselves 
with Germany. Vichy France broke off its diplomatic ties 
with Moscow. Britain severed (August 1) relations with 
Finland, which the Germans had used as one base for 
their invasion. Japan, which had concluded a mutual 
nonaggression pact with the Soviets in April and was, in 
addition, a member of the Axis Pact, adopted a policy of 
watchful waiting. 

Growing U.S. Involvement. From the beginning of the 
war in Europe the sympathy of the American public was 
with the Allied cause, and as German victory followed 
German victory, isolationist sentiment, originally strong, 
began to evaporate. 

From 1935, U.S. neutrality legislation had forbidden 
the selling of war supplies to belligerent countries. In No- 
vember 1939 a revised neutrality law authorized the sale 
of war supplies on a cash-and-carry basis while forbidding 
U.S. vessels and nationals from traveling in combat 
zones. This act, intended to prevent direct U.S. involve- 
ment in the war through the sinking of U.S. vessels, had 
the effect of favoring the British cause. 

The next year President Franklin D. RoosevELT and the 
Congress began preparing for possible U.S. entry into the 
war. In September 1940 the first peacetime draft law in 
U.S. history was enacted. The Alien Registration Act of 
1940 was aimed at curbing subversive activities. In 
March 1941, Congress passed the LEND-LEASE Act, em- 
powering the president to allow the shipment of vital war 
matériel to nations, primarily Great Britain. Later that year 
the law was extended to include China and the USSR. 
American forces began patrolling the Atlantic Ocean and 
occupied Greenland and Iceland. In August and September 
1941 the sinking of U.S.-owned ships led to a measure 
authorizing the arming of U.S. merchant vessels and per- 
mitting them to carry cargoes to belligerent ports. 

The Atlantic Charter. On Aug. 14, 1941, President 
Roosevelt and Prime Minister Churchill held a conference 
on a war vessel off the coast of Newfoundland. The two 
agreed to present plans for a new world based on an end 
to tyranny and territorial aggrandizement, the disarma- 
ment of aggressors, and the cooperation of nations for the 
welfare of all. The next month the USSR and 14 other 
anti-Axis countries endorsed the ATLANTIC CHARTER. 

On Dec. 7, 1941, the Japanese attacked the U.S. na- 
val base at Pearl Harbor, Hawaii, provoking a U.S. decla- 
ration of war on Japan the following day. On December 
11, Germany and Italy declared war on the United States. 
The European war now merged with the Pacific war into 
one global conflict. 

The Arcadia Conference. From Dec. 22, 1941, to Jan. 
14, 1942, President Roosevelt, Prime Minister Churchill, 
and their staffs of military and civilian advisors met in 
Washington, where they agreed to wage war against the 
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Axis until victory. At this meeting, known as the Arcadia 
Conference, they also agreed to give first priority to the 
European theater of war. The two powers also decided to 
form a Combined Chiefs of Staff, paving the way for the 
closest military collaboration between two sovereign 
states in history. 

During the conference 26 countries, including the 
United States, Britain, the USSR, and China, signed a 
United Nations Declaration. The signatories endorsed the 
Atlantic Charter and pledged not to make a separate armi- 
stice or peace with their common enemies. 

North Africa, 1941-42. |talian reverses in Tripoli led 
Hitler to send reinforcements in the winter of 1941-42 
to his troops in North Africa. A British offensive (No- 
vember 1941 to January 1942) pushed Rommel back to 
El Agheila in Libya. On May 26, 1942, Rommel started a 
drive from Libya that brought him to El-Alamein, about 97 
km (60 mi) from Alexandria, Egypt. Then began a seesaw 
battle between Rommel’s forces and the British Eighth 
Army under Gen. Bernard Law MonTcomeryv. In early Sep- 
tember 1942 the confrontation came to a climax at Alam 
Halfa Ridge at the southern end of the British line at El- 
Alamein. Rommel’s frontal assault at Alam Halfa failed, 
and he withdrew his exhausted troops. 

The Russian Front, 1941-42. By the fall of 1941, fol- 
lowing the initial shock of the German invasion, Soviet re- 
sistance had stiffened, especially in the north, when the 
Germans reached Leningrad in early September. On the 
southern front the invaders captured most of the Crimea, 
but they reached neither Stalingrad nor the Caucasus. 

After indecision and quarrels with his generals, Hitler 
decided to concentrate on a central offensive against 
Moscow. In early December the Germans entered the 
suburbs of Moscow. On December 6, however, Gen. Geor- 
gy ZHUKOV began a Soviet counteroffensive that pushed 
the Germans back to 64 km (40 mi) from Moscow. 

In 1942, Hitler decided to mount a summer offensive 
on the southern front. The Germans marched forward in 
June. In early July the Germans took Sevastopol, com- 
pleting their conquest of the Crimea. In August they 
moved into the Caucasus. Meanwhile, the Sixth Army, led 
by Gen. Friedrich Paulus, marched toward Stalingrad. 


The War in the Pacific and East Asia: Japan on the 
Offensive, 1941-42 


When the nations of western Europe became embroiled in 
World War ||, Japan began to expand into the Southeast 
Asian colonies of the European powers. After the United 
States retaliated with economic sanctions, Japan planned 
a concerted attack on the American naval base at Pearl 
Harbor, Hawaii, and other Pacific and Asian targets. For a 
time Japan was master of the central and western Pacific 
and East Asia. 

Japanese Expansion and U.S. Response, 1940-41. |n 
1940, Nazi Germany's march into western Europe 
opened up opportunities for Japan to consolidate its posi- 
tion in China and penetrate Southeast Asia, thereby ad- 
vancing the Japanese goal of dominating a “Greater East 
Asia Co-Prosperity Sphere.” After the fall of France the 


Vichy government accepted (August 1940) Japanese de- 
mands that Japan be allowed to use air bases in Indochi- 
na. In September, Japanese troops moved into northern 
Indochina, and Japan joined the Axis. In July 1941, Ja- 
pan occupied southern Indochina—an obvious prelude to 
further expansion in Southeast Asia, a rich source of rub- 
ber, tin, oil, and other vital raw materials. 

Japanese prime minister Prince KONOE FUMIMARO 
hoped that the United States would accept Japan’s ac- 
tions, but in September 1940, President Roosevelt im- 
posed an embargo on U.S. exports of scrap iron and steel 
to Japan. In July 1941 he froze Japanese assets in the 
United States, virtually ending U.S.-Japanese trade and 
depriving Japan of vital oil imports. 

On Sept. 6, 1941, an imperial conference met in 
Tokyo to consider worsening relations with the United 
States. Emperor HirRoHiTo and Prime Minister Konoe fa- 
vored a continuation of negotiations in Washington, D.C. 
The war minister, Gen. ToJo HIDEKI, however, believed 
that war with the United States was inevitable, and that 
it would be preferable to begin the conflict sooner rather 
than later. Konoe was given 6 weeks to reach a settle- 
ment with the United States and was to insist on a set of 
minimum demands: immediate cessation of economic 
sanctions, a free hand for Japan in China, and rights for 
Japan in Indochina. Konoe resigned on October 16 and 
was replaced by Tojo, whose cabinet decided to wait only 
until the end of November for a diplomatic breakthrough. 

Talks between U.S. secretary of state Cordell HULL and 
Japanese emissaries remained stalled. U.S. cryptogra- 
phers had broken Japan’s major diplomatic code, and 
U.S. authorities knew that rejection of the minimum de- 
mands would mean war. Even so, on November 26, Hull 
reiterated U.S. demands that Japan withdraw from China 
and Indochina, recognize the CHIANG KAI-SHEK regime in 
China, renounce territorial expansion, and accept the 
Open Door policy of equal commercial access to Asia. An 
imperial conference on December 1 set the Japanese war 
machine in motion. 

Pearl Harbor. The United States expected the first blow 
to be in the Philippines or Southeast Asia. Japan had 
made plans for a devastating aerial strike against the U.S. 
Pacific Fleet at PEARL HARBoR, in the Hawaiian Islands. In 
late November a powerful Japanese task force left the 
Kuril Islands, arriving undetected off the Hawaiian Is- 
lands on the morning of December 7. In two successive 
waves more than 350 Japanese bombers, torpedo planes, 
and fighters struck. Altogether, 18 U.S. ships were sunk or 
disabled. At one stroke, U.S. naval power in the Pacific was 
crippled. Fortunately for the Americans, their aircraft carri- 
ers were on missions elsewhere. The U.S. Navy and Marine 
Corps lost 2,117 men, the Army lost 218, and 68 civilians 
were killed. About 200 aircraft were destroyed, most on the 
ground. The Japanese lost 29 planes. 

The next day President Roosevelt told a joint session 
of Congress that December 7 was “a date which will live 
in infamy.” Congress voted to declare war on Japan. On 
December 11, Germany and Italy declared war on the 
United States. 
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U.S. battleships explode during the surprise Japanese air attack 
on Pearl Harbor on Dec. 7, 1941. The strike, which crippled the 
U.S. Pacific fleet, brought about the formal U.S. declaration of war 
against Japan the next day. 


Japanese Conquests, 1941-42. Almost simultaneously 
with the blow at Pearl Harbor, Japanese naval and air 
forces attacked Wake Island, Guam, British Malaya, Sin- 
gapore, the Dutch East Indies, Burma, Thailand, and the 
Philippines. 

Guam, a tiny, U.S.-held island only about 1,850 km 
(1,150 mi) south of Tokyo and within a short distance of 
the Japanese-mandated Marianas, was captured on Dec. 
10, 1941. Wake Island, another U.S. possession, was 
captured on December 23. The fall of the two islands cut 
off the U.S. communications line between Hawaii and the 
Philippines. 

After taking the British crown colony of Hong Kong on 
Dec. 25, 1941, the Japanese captured (Feb. 15, 1942) 
Singapore, key to British and Dutch defenses in the Far 
East. Then Japanese ships heavily damaged an Allied 
fleet in the Java Sea. This victory left the way open for 
conquest of the Dutch East Indies, which were surren- 
dered in March 1942. 

Burma. |n December 1941, Japanese forces penetrat- 
ed southern Burma, forcing the British to evacuate Ran- 
goon on Mar. 7, 1942. Meanwhile, the Chinese attempted 
to bolster the Allied position in Burma by sending in Lt. 
Gen. Joseph W. STILWELL, of the United States, Chiang Kai- 
shek’s newly appointed chief of staff. Stilwell, commanding 
the Fifth and Sixth Chinese armies in Burma, was cut off 
from the Burma Road by the Japanese in April and forced 
to beat an arduous retreat back to India and China. 

Also assisting in the Burmese effort was Gen. Claire L. 
CHENNAULT and his group of volunteer pilots. From Dec. 19, 
1941, to July 4, 1942, Chennault’s Flying Tigers destroyed 
297 Japanese planes and killed 500 of the enemy. 

By mid-May almost all of Burma was under Japanese 
control. The Burma Road—the only land route for deliver- 
ing supplies to China—was now sealed off. In August 1942 
the Japanese set up a puppet Burmese government. 

Philippines. The ousting of Americans from the Philip- 
pines, a potential base for attacks on Japan, was an es- 


sential Japanese goal. Gen. Douglas MacARTHUR, com- 
manding 55,000 Filipinos and Americans, attempted to 
hold the islands. Controlling both sea and air, the Japanese 
began landing in force on Luzon, the main island, on Dec. 
22, 1941. Beginning on December 27, successive waves 
of Japanese aircraft struck at Manila. On Jan. 2, 1942, the 
Japanese took the city and the naval base of Cavite. 

Unable to meet the Japanese head-on, MacArthur or- 
dered a retreat to the Bataan Peninsula. Late in February 
1942 the situation was so serious that President Roose- 
velt ordered MacArthur to escape and proceed to Austra- 
lia to take supreme command of the Allied forces in the 
southwestern Pacific. “| shall return,” said MacArthur 
upon leaving. 

The Filipino-American force, commanded by Lt. Gen. 
Jonathan M. WAINWRIGHT, retreated to join the defenders 
of the island fortress of Corregidor. They held out there 
until May 6, 1942. 

U.S. War Effort. Following Pearl Harbor the U.S. econ- 
omy was placed on a war footing. During the war the 
United States manufactured 296,000 planes, 87,000 
tanks, and 2.4 million trucks, as well as millions of rifles 
and millions of tons of artillery shells. From Jan. 1, 1942, 
the nation produced 28 million U.S. tons of shipping, en- 
abling the Allies to replace vessels lost to the enemy. 


The War in Europe and North Africa: Turning of the 
Tide, 1942-43 


In 1942-43 the German offensive in the USSR ended at 
Stalingrad, and the Allies won the North African cam- 
paign, secured the Atlantic for their shipping, and were 
winning the battle of the skies. The days of German su- 
premacy in the European theater were over. 

El Alamein. |n Egypt, after defeating Rommel at Alam 
Halfa Ridge in early September 1942, the British Eighth 
Army remained in the vicinity of El ALAMEIN. On the night 
of Oct. 23, 1942, Montgomery began a 5-hour, thou- 
sand-gun artillery barrage. Then two British columns 


British infantrymen storm a German tank during the crucial battle 
of El Alamein (Oct. 23-Nov. 4, 1942). The Germans were reduced 
to only 35 operating tanks on November 2 and withdrew 2 days 
later. (Imperial War Museum, London.) 
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moved forward to cut a deep salient into the German 
lines. Rommel, returning from sick leave in Germany on 
October 25, immediately counterattacked. His troops 
stood firmly for nearly 2 weeks, but after being bombed 
day and night, pounded by fast new tanks and by artillery, 
and endangered by advancing infantry, they finally had to 
abandon the battlefield and head back for Libya. 

Allied Invasion of North Africa. On Nov. 8, 1942, U.S. 
and British forces landed in strength in French Morocco 
and Algeria. Timed to coincide with Montgomery’s offen- 
sive, the operation placed them in a position to attack 
Rommel’s Afrika Korps from the west. After a token resis- 
tance the Vichy French forces in North Africa joined in 
the struggle against the Axis, leading to the German oc- 
cupation of Vichy France. The success of Operation 
Torch, led by U.S. general Dwight D. EISENHOWER, meant 
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that the Germans in North Africa now faced pressure from 
both east and west. 

Casablanca Conference. To plan strategy, Roosevelt 
and Churchill met at the Casablanca Conference (January 
1943) on the Moroccan coast. The conferees decided to 
arrange the union of the two Allied operations in North 
Africa and to follow up that campaign with an invasion of 
Sicily. They concurred that, pending a second front in 
Europe, strategic bombing of German industry would be 
intensified. At the conclusion of the conference Roosevelt 
announced that Allied policy was to impose “uncondition- 
al surrender” on Germany. 

Allied Victory in North Africa. Within a few days after 
the Operation Torch landings, Eisenhower sent his Anglo- 
American-French forces racing for Tunisia. Eisenhower 
hoped to take the port cities of Tunis and Bizerte and put 
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North Africa firmly under Allied control. On Mar. 20, 
1943, Montgomery attacked Rommel at the defensive 
Mareth Line, and on April 4, Eisenhower’s First Army 
joined Montgomery’s Eighth Army near Gafsa. Allied forc- 
es began to overrun Axis troops from the west and south. 
The Germans were gradually pushed into the northeast 
corner of Tunisia. On May 7, 1943, both Tunis and Biz- 
erte fell to the Allies. 

Stalingrad. \n the USSR bitter fighting ensued as the 
German Sixth Army under Paulus advanced on Stalin- 
grad. From Moscow came Stalin’s order to hold the city, 
and fresh reserves were rushed there. In mid-September 
1942 large numbers of German troops entered the city, 
and the fighting became a street-by-street, house-by- 
house combat. In October the Germans captured the 
southern and central parts of the city and were thrusting at 
the industrial sectors of the north. The defenders of Stalin- 
grad appeared trapped, but on November 19, General 
Zhukov launched an attack, and by late November the 
German Sixth Army was itself caught in the damaged city. 

In January 1943 the Russians opened a shattering ar- 
tillery bombardment and a devastating air assault. Paulus 
surrendered on February 2. Nearly 300,000 Germans 
had been killed in the Battle of Stalingrad. 

Resistance in Europe. As Germany suffered military de- 
feats, it also faced increasing difficulties inside occupied 
Europe. Organized groups, aided by British and, later, 
American intelligence, killed officials and soldiers, 
wrecked trains, blew up ammunition dumps, sabotaged 
factories, provided useful information to the Allies, and 
helped escaped prisoners of war and downed Allied pilots. 

Battle of the Atlantic, 1942-43. From January to June 
1942, German U-boats destroyed 3 million U.S. tons of 
Allied shipping. By August 1942, however, the construc- 
tion rate of new Allied ships reached the level of Allied 
losses and in December permanently surpassed it. As 
more and longer-range planes were built, air support was 
extended to all but the mid-Atlantic region. There, escort 


A German U-boat explodes under Allied attack. The elusive Ger- 
man submarines severely impaired Allied shipping until late 1942, 
when improved detection methods, air cover for convoys, and 
stepped-up shipbuilding began to overcome the losses. 


carriers began providing air cover for convoys in March 
1943. From the spring of 1943 the U-boats were, finally, 
held in check. 

Allied Strategic Bombing. The Allied forces began mak- 
ing major air raids on Germany in 1942. The Royal Air 
Force attacked the cities of the Ruhr Valley, a major cen- 
ter of German heavy industry. In the summer of 1942 the 
U.S. Army Air Force joined in the operations against Ger- 
many. U.S. B-17 Flying Fortresses and B-24 Liberators 
concentrated on daylight precision bombing of industrial 
targets, whereas the British struck at night. 

After the Casablanca Conference of January 1943, 
when Churchill and Roosevelt decided to place greater 
Stress on strategic bombing, the Allies began winning air 
Superiority in Europe. The Combined Bomber Offensive was 
launched, and the bombing became better organized and 
more intensive. Round-the-clock bombing mounted steadi- 
ly until all of Germany was subjected to massive air raids. 


The War in the Pacific and East Asia: Beginnings of Allied 
Recovery, 1942-43 


In 1942-43 the Allies thwarted Japanese efforts to ex- 
pand farther southward and eastward and began their is- 
land-hopping campaign toward Japan. 

Doolittle Raid. On the morning of Apr. 18, 1942, Lt. 
Col. James H. DOoOLiTTLe and his force of 16 North Ameri- 
can B-25 medium bombers took off from the aircraft car- 
rier Hornet. Flying at treetop level, they raided military in- 
Stallations in Japan and then headed for China. Doolittle’s 
raid had important effects on both Japanese and Ameri- 
can morale. The Japanese public, having been assured 
that their country was invulnerable to attack, was aston- 
ished and shocked by the unexpected raid. The Ameri- 
cans, regarding it as the first installment of retribution for 
Pearl Harbor, were cheered. 

Battle of the Coral Sea. The Battle of the Coral Sea on 
May 3-9, 1942, was the first naval engagement in histo- 
ry in which surface ships did not exchange a shot. Ameri- 
can carrier-based planes sank or disabled more than 25 
Japanese ships. Damage to its heavy carriers hampered 
Japan’s operations for the next several months. The con- 
frontation in the Coral Sea, which separates Australia 
from the Solomon Islands, was the first defeat for the 
Japanese in the South Pacific and thwarted the extension 
of Japan’s power southward. 

Battle of Midway. After the defeat at the Coral Sea, the 
Japanese Naval General Staff decided to strike at the is- 
land of Midway. About 1,800 km (1,100 mi) northwest of 
Pearl Harbor, Midway was regarded as the sentry for Ha- 
waii. The Naval Command assembled a task force of 200 
ships and 600 planes. U.S. intelligence, however, had 
given the Americans advance warning of every step taken 
by the task force. 

On June 4, 1942, a hundred Japanese bombers took 
off from their carriers and headed for Midway. U.S. air- 
craft rose from the decks of the carriers Hornet, York- 
town, and Enterprise and sank 4 Japanese carriers. Ap- 
palled by the loss of his carriers, Adm. YAMAMOTO |SO- 
ROKU turned back his great armada. U.S. planes pursued 
the retiring ships. Within 4 days Japanese losses, in ad- 
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dition to the 4 aircraft carriers, included 2 heavy cruis- 
ers and 3 destroyers heavily damaged and 322 planes 
(280 on sinking carriers). The Americans paid a heavy 
price, too, losing the carrier Yorktown, a destroyer, and 
147 aircraft. Midway remained in American hands, and 
the Japanese fleet was so severely damaged that Ja- 
pan’s war effort changed from an offensive thrust to a 
holding operation. 

Ledo Road in Burma. With the Burma Road closed from 
April 1942, an alternative means of sending supplies to 
Chiang Kai-shek was needed. An airlift to China over the 
Himalayan barrier could deliver only 3,200 tons of sup- 
plies a month. At Stilwell’s suggestion, work began in De- 
cember 1942 on the new Burma Road, or Ledo Road, 
from Ledo in India to the old Burma Road beyond Myt- 
kyina. Thousands of Chinese went to work on the 2-year 
task of carving out a new road. 

Stilwell resumed fighting in northern Burma in 1943, 
aided by two guerrilla groups, the British Chindits, or Win- 
gate Raiders (under Orde WINGATE), and the American 
Merrill Marauders (under Frank D. Merrill). These forces 
protected the Ledo Road and prevented the Japanese 
from moving into India. 

The Allies Take the Offensive: Guadalcanal. After Mid- 
way the Japanese turned south to New Guinea and the 
Solomon Islands as preliminaries to an eventual all-out 
assault on Australia. On Aug. 7, 1942, a powerful U.S. 
task force appeared off the Solomons. After a heavy 
bombardment, U.S. Marines stormed ashore. To subju- 
gate Guadalcanal, the Americans underwent 6 months 
of vicious fighting on land and six engagements at sea. 
Here the U.S. Marines received their first test of jungle 
warfare. The Americans were still about 4,800 km 
(3,000 mi) from Tokyo, but they had successfully initi- 


Dive-bombers from the carrier U.S.S. Enterprise were among 
those which sank four Japanese carriers during the Battle of Mid- 
way (June 4-6, 1942). This decisive battle forced Japan to retreat 
from an offensive to a defensive strategy. 


ated the kind of combat and the island-hopping strategy 
that would get them there. 

Solomons—New Guinea Ladder. U.S. strategy turned to 
the key Japanese air and naval base of Rabaul on the 
eastern tip of New Britain Island, located just east of New 
Guinea. The U.S. command launched a two-pronged of- 
fensive up the Solomons and New Guinea ladder. The ad- 
vance in the Solomons began at Guadalcanal in late Feb- 
ruary 1943. On February 21, American assault troops 
took the Russell Islands, 96 km (60 mi) northwest of 
Guadalcanal. By mid-August 1943 the Americans had 
possession of Rendova Island, Munda (on New Georgia 
Island), and the island of Vella Lavella. 

On the opposite side of the ladder, MacArthur moved 
his forces northward up New Guinea, and in January 
1943 they captured strategic points on New Guinea’s 
Papuan peninsula. Soon they threatened the Japanese 
positions at Lae and Salamaua, on Papua near the west- 
ern tip of New Britain. 

Battle of the Bismarck Sea. Japanese strategists sent 
troops to reinforce Lae and Salamaua, but on March 3-4, 
1943, U.S. B-24 Liberators and B-17 Flying Fortresses 
attacked the troop transports and their naval escorts, de- 
stroying most of them. The Battle of the Bismarck Sea 
struck a crucial blow against Japanese power in the 
Southwest Pacific. 

Rabaul Neutralized. A U.S. amphibious force landed in 
eastern New Guinea on June 30 and by early October had 
captured Lae, Salamaua, and Finschhafen. In December 
they crossed to the southwestern tip of New Britain Is- 
land. The advance in the Solomons reached Bougainville 
in November, and by the end of 1943, Rabaul was elimi- 
nated as an offensive threat. In a little more than a year 
the Allies had made significant gains in the Southwest 
Pacific and had achieved their goal of cutting off Japa- 
nese troops beyond hope of rescue. 

Strategy for Advance to Japan. |n the summer of 1943 a 
disagreement arose among Allied strategists on the meth- 
od for opening the route to the Japanese home islands. 
General MacArthur, the Southwest Pacific commander, 
favored an approach along the New Guinea-Philippines 
axis. But Adm. Chester Nimitz, Central Pacific command- 
er, believed it best to capture key Central Pacific islands 
to win strategic air and naval bases that would be used to 
cut Japan off from its empire. 

The Combined Chiefs of Staff gave priority to Nimitz’s 
design, but elements of both plans were to be employed. 
Nimitz’s forces would island-hop through the Gilberts, 
Marshalls, Carolines, and Marianas. MacArthur would 
capture northern New Guinea and islands lying between 
New Guinea and Mindanao, the southernmost island of 
the Philippines. 

Tarawa. The Central Pacific offensive began at the Gil- 
bert Islands. In November, U.S. task forces moved on 
Tarawa and Makin islands. Makin was invaded and 
cleared of enemy troops within 4 days. At Tarawa, howev- 
er, fighting was ferocious and casualties high. When Tara- 
wa was taken (November 26), only 17 Japanese and 129 
Korean workers remained to be taken prisoner out of the 
original garrison. 
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The War in Europe: The Allies on the Offensive, 1943-44. 


By 1944, after the Allied invasions of Sicily and Italy, the 
Soviet advance in the east, and the establishment of a 
second front with the Normandy landing, Germany was in 
full retreat. 

Invasion of Sicily. On July 9-10, 1943, British and 
American forces landed in Sicily in a combined action. 
The U.S. Seventh Army took Palermo on July 22, and the 
British Eighth Army, reinforced by Canadians, plodded up 
the east coast against strong German resistance and took 
Catania on August 5. Both armies moved on Messina, 
which was taken Aug. 17, 1943. 

On July 25, 1943, Mussolini was overthrown, and 
Marshal Pietro Badoglio assumed the post of head of the 
government. Suspecting (with good reason) that the Ital- 
ians might defect, the Germans seized all strategic cen- 
ters on the Italian mainland and awaited an Allied inva- 
sion of the peninsula. 

Italian Campaign. On Sept. 3, 1943, British and U.S. 
forces moved across the Strait of Messina to the toe of the 
Italian peninsula. A week later, the U.S. Fifth Army, un- 
der Gen. Mark W. Ciark, landed on the beaches of Saler- 
no (about 240 km/150 mi south of Rome); within a 
month southern Italy was under the control of the Allies. 
Naples fell on Oct. 1, 1943. Now, however, German re- 
sistance stiffened; by the end of the year the Germans 
had set up a strong defensive line, the Gustav, or Winter, 
Line, about 130 km (80 mi) south of Rome. 

On the day of the invasion (September 3), the Ba- 
doglio regime secretly signed an armistice with the Anglo- 
American forces. The Italian capitulation was announced 
on September 8, and on October 13 the Badoglio govern- 
ment declared war on Germany. In the meantime, howev- 
er, the Germans had rescued Mussolini from imprison- 
ment, and he was installed as the head of a puppet re- 
gime in northern Italy. 

Eastern Front. After several months of retrenchment 
following the German defeat at the Battle of Stalingrad, 
Gen. Erich von Manstein launched a desperate summer 
counterattack against the Soviets in the south. On July 5, 
1943, Hitler committed more than 1,000 planes against 
the Red Army’s enormous concentration of troops, artil- 
lery pieces, and tanks. The encounter developed into one 
of the largest and most vicious armor battles ever fought. 
More than 3,000 tanks were engaged on the grasslands. 
On July 12, 1943, the Soviets moved in fresh tank divi- 
sions, and the advantage finally swung to the Russians. 
Manstein, having lost 70,000 men, half his tanks, and 
more than 1,000 planes, was forced to withdraw. As the 
Germans retreated, the Soviets launched a new offensive 
northward, capturing Orel (August 4), Kharkov (August 
23), Poltava (September 22), and Smolensk (September 
25). Kiev was liberated in early November. 

The Soviet advance halted temporarily, but an enor- 
mous Soviet counteroffensive in mid-January 1944 re- 
lieved the 890-day siege of Leningrad. Since September 
1941 the people of Leningrad had withstood German ar- 
tillery and air bombardment. More than 200,000 of them 
had been killed in the siege; a half million more died from 


On June 4, 1944, the U.S. Fifth Army rolled into Rome, the prima- 
ry goal of the Allied forces since their landings in southern Italy in 
September 1943. 


cold, starvation, and exhaustion. 

As the Red Army pressed westward, it took Riga and 
Vilna in the north and was crossing into East Prussia by 
mid-July. In the center the Germans had withdrawn from 
Minsk by July. In the south the entire Crimea was in Sovi- 
et hands by May. By mid-July 1944 the Soviets were 
deep into Poland and by the end of August had crossed 
into the Balkans. As the Red Army approached the sub- 
urbs of Warsaw, the resistance in the Polish capital led a 
revolt (August-October) against the German occupiers in 
an unsuccessful attempt to gain control of the city before 
the Soviets arrived (see WARSAW UPRISINGS). 

Collapse of Italy. On Jan. 22, 1944, 50,000 U.S. 
troops were landed at Anzio between the German Gustav 
Line to the south and Rome 53 km (33 mi) to the north. 
Under Gen. Albert KESSELRING, eight German divisions 
moved to form a powerful perimeter around Anzio. After 
repeated attacks the Allies managed to break the German 
lines, and on June 4, 1944, Rome fell to the Allies. In the 
ensuing months, Allied troops pushed north, reaching the 
heights overlooking the Po Valley in early 1945. Mussoli- 
ni was captured by anti-Fascist partisans near Lake Como 
on Apr. 28, 1945. He and his mistress, Claretta Petacci, 
were shot, and their bodies were taken to Milan and dis- 
played in the public square. 

Tehran Conference. During 1943, Allied leaders met in 
two significant conferences. At the first Quebec Confer- 
ence, held in mid-August, Roosevelt and Churchill con- 
firmed the decision to establish a second front in France 
and approved specific plans for a landing at Normandy— 
to take place on May 1, 1944. 

At the Tehran Conference, from Nov. 28 to Dec. 1, 
1943, Stalin met with Churchill and Roosevelt for the 
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first time, and the date for the invasion, code-named Op- 
eration Overlord, was confirmed. Stalin agreed to launch 
a simultaneous attack on Germany’s eastern front and re- 
affirmed that the Soviets would join in the fight against 
Japan after Germany was defeated. 

Normandy Invasion. As they prepared for a cross-Chan- 
nel assault on France, the Western Allies built up on Brit- 
ish soil one of the largest and most powerful invasion 
forces in history. For 2 months before the landing, while 
troops, equipment, and supplies poured into Britain, the 
Allied air forces bombed railroads, bridges, airfields, and 
fortifications in France and Belgium. Postponed by delays 
in gathering the necessary landing equipment and by 
weather and tidal conditions, Operation Overlord, with 
Eisenhower in command, began on June 6, 1944, after- 
ward known as D-Day. Throughout the preceding night, 
paratroopers were dropped behind German coastal de- 
fenses to sever communications and seize key defense 
posts. Hundreds of warships and innumerable small craft 
supported the invasion. 

Between 6:30 and 7:30 am, waves of Allied troops 
moved ashore between Cherbourg and Le Havre in histo- 
ry’s largest amphibious operation, involving approximate- 
ly 5,000 ships of all kinds. About 11,000 Allied aircraft 
operated over the invasion area. More than 150,000 
troops disembarked at Normandy on D-Day. 

The Germans had anticipated an Allied invasion but 
were surprised by its location. Gen. Gerd von RUNDSTEDT, 
commander of German forces in the West, had expected 
the Allies to take the shortest water route and land at Pas 
de Calais. Yet the Germans struck back vigorously. For 
more than a month they resisted while Allied forces were 
being built up on the crowded beaches. 

Campaigns in France. On Aug. 15, 1944, a fleet of Al- 


U.S. paratroopers display a flag captured from fleeing German 
troops. While the main Allied forces moved across France from 
Normandy, a smaller Allied army landed on the French Riviera 
and pursued the Germans up the Rhéne Valley. 


OT Te 
me = . ne = % 


wey me HE 


lied warships appeared off the French Mediterranean 
coast between Toulon and Cannes. Following a heavy 
bombardment they unloaded an army of U.S. and 
French troops. Speedily taking Marseille and Nice, the 
Allies headed northward along the Rhéne River. German 
troops in western France were now threatened with 
isolation. 

The huge Allied force that had set ashore on the Nor- 
mandy coastline—more than a million men within three 
weeks of D-Day—gradually extended its width but not its 
depth. Cherbourg was captured on June 27, 1944, giving 
the Allies a major port for the flow of men and supplies. 
On July 9, Allied troops broke through the German lines 
between Caen and Saint L6 and then fanned out into 
open country. The heavily armored U.S. Third Army, led 
by Lt. Gen. George Patton, turned the German left flank 
at Avranches, broke into Brittany, and then moved north- 
east to the Seine, to outflank Paris on the south. 

On August 19, on receiving word of an uprising in Par- 
is, Eisenhower sent the Second Free French Armored Di- 
vision, Supported by U.S. troops, into the city. Paris fell to 
the Allies on August 25 without great damage because 
the German commandant, Gen. Dietrich von Choltitz, 
disobeyed Hitler’s orders to “fight to the last man” and to 
raze the city. 

Western Offensive toward Germany. \n early September 
the British liberated Brussels, and U.S. troops crossed 
the German frontier at Eupen. On October 21 the U.S. 
First Army took Aachen—the first city within Germany’s 
prewar borders to fall to the Allies. Meanwhile, the inva- 
sion forces from Normandy and southern France joined 
near Dijon. The Allies now had a continuous front from 
Belgium down to neutral Switzerland. 

German resistance stiffened, however, in the last 
months of 1944, and on Dec. 16, 1944, General von 
Rundstedt launched a counteroffensive, known as the 
Battle of the Butce. In 8 days the Germans cut deeply 
into Allied-held territory. Eisenhower ordered Patton and 
his Third Army to turn north toward the fighting. In clear- 
ing weather Allied air power, which had been grounded at 
the start of the counterattack, now hit hard at the Ger- 
mans. In early January 1945 the last great German offen- 
Sive in the West was contained. 

Air War. After the successful landings in Normandy, 
the Allied Combined Bomber Command turned its full at- 
tention once again to targets inside Germany. By the end 
of 1944 it had seriously curbed German oil production. 

On June 13, 1944, just 7 days after D-Day, Hitler or- 
dered the release of the first V-1s, or “buzz bombs.” They 
were aimed at London in an effort to terrorize the civilian 
population. Altogether, about half of the V-1s sent off to 
London from northern France and Belgium reached the 
city, killing nearly 6,000 Londoners. 

The heavier and more deadly supersonic V-2 rocket 
was put into action on Sept. 8, 1944. Of the more than 
1,000 V-2s rained on England, about 500 hit London; 
they caused nearly 10,000 casualties. Although these 
weapons were deadly and caused much loss of life and 
property damage, they came too late to influence the 
course of the war. 
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U.S. generals Brad- 
ley, Eisenhower, 

and Patton confer 

at Bastogne, which 
U.S. forces had held 
against fierce Ger- 
man assault through- 
out the Battle of the 
Bulge. 


The War in Europe: German Collapse, 1945 


During the first 4 months of 1945 a two-front trap closed 
in on Germany, forcing its surrender in early May. Mean- 
while, the Allied leaders met to deal with the Far Eastern 
theater, to cope with problems concerning the liberated 
States of eastern Europe, and to establish terms under 
which postwar Germany would be occupied. 

Soviet Advance to the Oder. On Jan. 12, 1945, the So- 
viets initiated a tremendous assault on the German lines 
in the east. Within 5 days they took what remained of 
Warsaw and 2 days later captured Krakow. In the north, 
Soviet troops swept across East Prussia and took Gdansk 
(Danzig). By February the Soviets crossed the Oder River 
near Breslau (Wroctaw). 

As the Soviets moved through Poland they came upon 
the notorious Auschwitz extermination camp, where as 
many as 2 million Jews, Gypsies, Poles, Russians, and 
others had died in the crematoria. 

Yalta Conference. From Feb. 4 to Feb. 11, 1945, 
Roosevelt, Churchill, and Stalin met at the YALTA CONFER- 
ENCE held in the Crimea. In Soviet-occupied eastern Eu- 
rope, Stalin promised to establish provisional govern- 
ments that would include all democratic elements and to 
hold free elections as soon as possible. The USSR, it was 
agreed, would receive eastern Poland, with Poland to be 
compensated at Germany’s expense. Germany was to be 
divided into four zones of occupation, to be administered 
by the three major Allies and France. 

In exchange for its declaration of war against Japan 
within 3 months of Germany’s surrender, the USSR was 
to receive the southern half of Sakhalin Island, the Kuril 
Islands, and special rights in the Manchurian ports of 
Dalian (Ta-lien) and Lushun (Port Arthur). Later criti- 
cized as excessively generous to the Soviets, these con- 
cessions were made at a time when the Far Eastern 
conflict was expected to continue many months after 
Germany's defeat. 

Battle for Germany. |n February 1945, Patton’s fast- 


moving tanks cleared the entire west bank of the Rhine. 
The Americans captured intact a key bridge at Remagen 
near Cologne on March 7. Allied troops began to pour 
over it in strength and were soon crossing the Rhine at 
other points. The Allies were now in a position to drive 
into Germany and head straight for Berlin. 

Eisenhower, however, intent on pursuing the enemy 
and not aware of the political significance of Berlin, de- 
cided to head for Leipzig and then to concentrate his 
power on the supposed “national redoubt” in the south, 
where he expected Hitler to make a last stand. Thus, al- 
though U.S. forces reached the Elbe on Apr. 12, 1945, 
and were only about 96 km (60 mi) from Berlin, Eisen- 
hower informed Stalin that he was leaving the city to the 
Soviets. Systematic bombing by Soviet artillery and Allied 
air power operating from England reduced the German 
capital to ruins. 

On Apr. 16, 1945, Zhukov launched his final attack 
on Berlin. By the end of the month the Soviets had pene- 
trated to the center of the city. On Apr. 25, 1945, Soviet 
troops, who now encircled Berlin, met the Americans at 
Torgau on the Elbe. 

German Surrender. While the Soviets were making their 
final drive on Berlin, Allied troops liberated one concen- 
tration camp after another. In April they reached Buchen- 
wald as well as Belsen—where they found 40,000 in- 
mates barely alive and 10,000 unburied corpses—and 
Dachau, one of the worst extermination centers. A shock 
of amazement ran through the entire world at the extent 
of Hitler’s “Final Solution,” unprecedented in the entire 
history of civilization. 

Hitler committed suicide in his Berlin bunker on April 
30. On May 7, 1945, representatives of Germany’s 
armed forces capitulated to the Allies at Eisenhower's 
headquarters in Reims. The formal unconditional surren- 
der came the next day in Berlin. Hitler's Third Reich had 
come to an end. 


Survivors at Buchenwald stare into the camera of Margaret 
Bourke-White, who accompanied the U.S. forces that liberated 
the concentration camp in April 1945. More than 50,000 people 
had died at Buchenwald. 
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Potsdam Conference. The last wartime Allied confer- 
ence was held at Potsdam, Germany, from July 17 to 
Aug. 2, 1945 (see PoTspAmM CONFERENCE). Attending 
were Churchill, replaced by Clement ATTLEE during the 
conference; Harry S. TRUMAN, successor to Roosevelt, 
who had died in April; and Stalin. They confirmed the 
Yalta plan for the division of Germany into four zones of 
occupation and reached agreement on plans for the de- 
Nazification, demilitarization, and democratization of 
Germany. The conferees also called for the uncondi- 
tional surrender of Japan. 


The War in the Pacific and East Asia: Defeat of Japan, 
1944—45 


In 1944 and 1945 the Allies completed the Central Pa- 
cific campaign, took the Philippines, bombed Japan, and 
penetrated the Japanese home islands. By the summer of 
1945, Allied victory was only a matter of time; it was 
hastened when the United States dropped two atomic 
bombs on Japan. 

The Marshalls and Carolines. On Feb. 1, 1944, the first 
of 40,000 Americans landed on Kwajalein atoll in the 
Marshall Islands; within a week the atoll had been taken. 
More than 8,000 Japanese were killed in the operation. 
Several weeks later another amphibious force captured 
the enemy air base at Eniwetok atoll. 

West of Kwajalein was the Japanese naval base of Truk 
in the Caroline Islands. On Feb. 17, 1944, an air armada 
took off from U.S. carriers and made a blistering attack on 
the base, rendering it useless. The U.S. victories on the 
Marshalls and the Carolines meant that the outer perimeter 
of the new Japanese empire had been pierced. 

Saipan and the Battle of the Philippine Sea. The island- 
hopping tactics of the Americans through the Central Pa- 
cific proceeded with.an attack on the Marianas in the 
north. Here the U.S. objectives were Guam and Saipan. 
After a sea and air pounding, Saipan was invaded by U.S. 
Marines on June 15, 1944; by June 18 the Japanese 
forces were split in half. 

The Japanese now moved to destroy the U.S. fleet 
Supporting the Saipan assault. On June 19-20, 1944, a 
Japanese task force engaged the U.S. ships between the 
Philippines and the Marianas. The result was the Battle 
of the Philippine Sea, the biggest carrier engagement of 
the war. U.S. submarines sank two Japanese flattops, tor- 
pedo aircraft accounted for another carrier, and U.S. 
planes destroyed more than 350 Japanese aircraft. 

Liberation of the Philippines. By July, MacArthur had 
taken almost all of New Guinea. After the fall of Saipan 
and Guam in early August, Nimitz’s fleet moved to cap- 
ture the Palau Islands off the southern Philippines. In the 
Battle of Leyte Gulf (Oct. 23-25, 1944) the Japanese 
fleet failed to destroy transports landing American sol- 
diers on the island of Leyte. By the end of October, Japa- 
nese forces had been driven from southern and north- 
eastern Leyte. Organized resistance finally ended after 
mid-December. 

On January 9, 1945, units of the U.S. Sixth Army 
stormed ashore at Lingayen, Luzon. The Japanese de- 
fenders were forced to retreat to the mountains in the 


Gen. Douglas MacArthur wades ashore on the island of Leyte (Oct. 
22, 1944), 2% years after his unwilling departure from the Philip- 
pines. MacArthur's leadership in the southwest Pacific culminated 
in the liberation (July 1945) of the Philippines. 


north and east. All U.S. columns now converged on Ma- 
nila, and on March 4 the battle for Luzon ended with the 
final clearance of Manila by American forces. On July 5, 
MacArthur announced that the campaign for the libera- 
tion of the Philippines was ended. The Japanese Imperial 
Army had lost more than 400,000 of its best troops in 
the campaign. 

Victory in Burma. A British drive into southern Burma 
was halted early in 1944. For the rest of the year the Brit- 
ish built up their forces in India as work continued on the 
Ledo Road. Stilwell captured Myitkyina, the road’s north- 
ern terminal, in August 1944, and the road was complet- 
ed in January 1945. Meanwhile, in December 1944, the 
British 14th Army, led by Gen. William Joseph Stim, had 
moved from India into Burma, where it joined up with 
American-led Chinese forces. Mandalay was captured in 
March, and Rangoon fell on May 3. The Japanese retreat- 
ed to the Thai border. 

China. By the end of 1944 the Japanese had cut Chi- 
na in half, dominating a land route from Korea to Malaya. 
The Chinese Nationalists, trained and led by American 
advisors, finally mounted an offensive in the spring and 
summer of 1945. By this time the Japanese on the main- 
land were so weakened that they had begun to relinquish 
their hold on China. As Japanese power waned, Chinese 
Nationalists and Communists became embroiled in a pro- 
tracted political and military struggle. 

Japan near Defeat. |n early 1945, Japan was on the 
verge of collapse. About 1.5 million Japanese troops re- 
mained in the home islands, with another 3 million in the 
Pacific or in China and Manchuria; the Japanese air fleet, 
however, had been severely mauled. The navy had lost 11 
battleships, 19 aircraft carriers, 34 cruisers, and nearly 
150 submarines. 

With one defeat after another, supply lines extended 
for impossible distances, and raw materials cut off, Japan 
could not hold out much longer. In a new development, 
American fliers operating from the Marianas began in No- 
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vember 1944 the strategic bombing of Japanese airfields, 
industrial targets, and naval installations. The bombing 
intensified in 1945 as the Allies captured air bases in the 
home islands. 

lwo Jima and Okinawa. A tiny island of volcanic ash, 
lwo Jima, was one of the most strategic locations in the 
Western Pacific. Only 1,200 km (750 mi) from Tokyo, it 
would be for the Americans an invaluable refueling base 
or emergency landing field for heavy bombers going to or 
returning from Japan. For 74 consecutive days the Allies 
bombarded the heavily defended island before 30,000 
U.S. Marines went ashore on Feb. 19, 1945. After some 
of the war’s bloodiest fighting, they reached the peak of 
Mount Suribachi on February 23 and had secured the is- 
land by mid-March. The Japanese lost 21,000 killed; 
only 200 were taken prisoner. 


U.S.S.R. 


(Declared war on pepsn. Aug. 8, 1945) 
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The next objective was Okinawa, the main island of 
the southern Ryuku Archipelago; Allied strategists were 
attracted by its airfields, within about 560 km (350 mi) 
of Japanese cities. The first of the 172,000 troops of the 
U.S. Tenth Army began moving ashore on April 1. Within 
3 weeks they held four-fifths of the island, but organized 
Japanese resistance continued until June 17. The Japa- 
nese lost 100,000. U.S. casualties included 12,000 
dead or missing. The door to Japan was now open. 

Kamikazes. Desperately seeking to turn the tide of bat- 
tle, Japan began to employ suicide as an official weapon. 
Young pilots were asked to crash their bomb-laden planes 
into Allied ships. The kamikaze pilots began operating at 
Leyte Gulf in October 1944. At Okinawa they sank 34 
naval craft. Despite the fury of their assaults, they did not 
affect the outcome of the war. 
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The explosion (Aug. 
6, 1945) of the atom- 
ic bomb over Hiro- : 
shima, Japan, fol- y 
lowed by the nuclear 
attack 3 days later on 
Nagasaki, forced the 
rapid surrender of 
the already crippled 
Japanese state. 


Hiroshima and Nagasaki. By the end of July 1945 al- 
most half of Tokyo had been destroyed, and scores of 
Japanese cities had been leveled by strategic bombing. 
Preparations were being made for an Allied invasion. 
President Truman, however, decided in favor of using the 
newly developed Atomic BomB to end the war quickly un- 
less Japan surrendered. From Potsdam on July 26, Tru- 
man, Churchill, and Chiang Kai-shek issued an ultimatum 
demanding the unconditional surrender of Japan. It did not 
mention the bomb. Japan decided to continue the war. 

On Aug. 6, 1945, an atomic bomb with an explosive 
force greater than 20,000 U.S. tons of TNT was dropped 
on the Japanese city of Hiroshima, killing at least 78,000 
people. On August 9, the day after the USSR declared 
war on Japan, an atomic bomb was dropped on Nagasaki, 
killing about 40,000 people. 

Surrender. On August 10, Japan sued for peace on the 
condition that the emperor’s position as sovereign ruler 
be maintained. The next day the Allies stated that the fu- 
ture status of the emperor must be determined by them. 


Japanese foreign 
minister Shigemetsu 
Mamoru signs (Sept. 
2, 1945) the official 
instrument of surren- 
der, formally ending 
World War II six years 
after its beginning. 
Gen. Douglas 
MacArthur, com- 
mander of occupa- 
tion forces in Japan, 
received the surren- 
der on the deck of 
the battleship U.S.S. 
Missouri. 


At the behest of the emperor, an imperial conference on 
August 14 accepted the Allied terms. The next day U.S. 
forces were ordered to cease fire. On Sept. 2, 1945, Jap- 
anese representatives signed the formal document of sur- 
render on the deck of the U.S. battleship Missouri, an- 
chored in Tokyo Bay. 


Results of World War Il 


As a result of World War II, the United States and the 
USSR emerged as the two top-level global powers. Any 
spirit of compromise that had existed during the war soon 
paled as the two nations pursued their separate and 
sometimes conflicting goals. Mutual distrust and suspi- 
cion of the goals of each other’s economic and political 
systems were accentuated between the two powers. Fear 
of Soviet expansionist aims and disagreements over the 
settlement of eastern Europe led to COLD war and to new 
kinds of international tensions. 

Casualties and Expenditures. \n \oss of lives, World War 
Il was the costliest war in history. Probably between 15 
and 20 million military personnel were killed in action. 
Among the Axis powers, Germany suffered about 3.5 
million battle dead, Japan 1.5 million, and Italy 
200,000. Among the Allies the USSR had the heaviest 
battle casualties, as many as 7.5 million dead. China lost 
2.2 million combatants, the British more than 300,000, 
the United States 292,000, and France 210,000. 

Civilian dead numbered approximately 25 million. The 
USSR lost more than 10 million, China at least 6 million, 
France 400,000, the United Kingdom 65,000, and the 
United States 6,000. On the Axis side, Germany suffered 
the loss of 500,000 civilians, Japan 600,000, and Italy 
145,000. In addition, about 6 million Jews, mostly from 
eastern Europe, were put to death by the Nazis. 

Expenditures for war materials and armaments totaled 
at least $1.154 trillion. The United States alone spent 
about $300 billion on its war effort, Germany about $231 
billion. Added to these enormous costs incurred by gov- 
ernments was the tremendous material damage done to 
property of all kinds. 

War-Crimes Trials. Tne United States, Britain, France, 
and the USSR, acting through an International Military 
Tribunal, cooperated in conducting an international trial 
of Nazi party and German military leaders for crimes 
against humanity and world peace during World War II. 
The NUREMBERG TRIALS, conducted from November 1945 
to October 1946, resulted in the sentencing of 12 men to 
death. Three were given life imprisonment, 4 others re- 
ceived prison sentences, and 3 were acquitted. 

The United States held similar trials for Japanese war- 
time leaders from June 1946 to November 1948. Death 
sentences were meted out to 7 military leaders, including 
former prime minister Tojo Hideki. Sixteen received life 
sentences, and 2 others received prison terms. 

United Nations. During the war the five major Allied 
powers, including China, agreed to establish a new inter- 
national peacekeeping organization to replace the inef- 
fectual League of Nations. At the DUMBARTON Oaks Con- 
ference of 1944, a tentative charter was drawn up. At a 
conference in San Francisco from April to June 1945, at- 
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tended by delegates from 50 nations, the UNITED NATIONS 
was established. 

Postwar Germany. The serious rift that developed dur- 
ing the postwar years between the USSR and the other 
major Allies was reflected in the failure of the Allies to 
formulate a peace treaty with Germany or to establish an 
effective central administration for the four occupation 
zones into which Germany and its capital, Berlin, were 
divided. Instead, in 1949 the Western powers consolidat- 
ed their sectors into the Federal Republic of Germany 
(West Germany), a constitutional democracy; the Soviets 
established the Communist-run German Democratic Re- 
public in their eastern zone. 

Austrian Settlement. Like Germany, Austria and its cap- 
ital, Vienna, were divided into four zones. As with Germa- 
ny, cold-war antagonism hampered the formulation of a 
peace treaty. In 1955 a treaty was worked out; Austria re- 
ceived independence, and the four-power occupation was 
terminated. 

Italy and the Smaller European Axis Powers. |n 1946 the 
four Allies worked out peace treaties with Italy, Romania, 
Bulgaria, Hungary, and Finland. All the treaties were 
signed and became effective in 1947. Italy lost all of its 
African possessions and had to cede European territory to 
France, Greece, and Albania. The other Axis powers, ex- 
cept Bulgaria, also lost territory. All five nations were re- 
quired to pay reparations. 

Postwar Japan. The occupation of Japan was simplified 
by the fact that the United States was the sole occupying 
power. An administration headed by Gen. Douglas 
MacArthur promoted democratic government through a 
1946 constitution that denied the emperor his former di- 
vine status and made him a constitutional monarch. 

Agreement on a peace treaty was delayed because of 
demands made by the USSR. In 1951 a peace treaty 
with Japan signed by 50 nations, led by the United States 
but excluding the Soviet bloc, required Japan to abandon 
claims to China and to renounce the use of force to settle 
international disputes. When the treaty went into effect 
the following year, Japan regained full sovereignty. 


World Weather Watch The World Weather Watch 
(WWW) is designed to study weather patterns, using a 
network of international centers to obtain previously miss- 
ing data, for the improvement of worldwide forecasting 
procedures. Originally conceived (1963) as a program of 
the World Meteorological Organization (WMO), the WWW 
was implemented (1968) as a coordinated network of 
surface, upper-air, and satellite observations and commu- 
nications. The activities of the WWW are conducted 
through the WMO by the weather services of about 150 
member nations to provide a worldwide system of weath- 
er observation and data transmission centers for daily 
forecasting covering large parts of the globe. 


world’s fairs A world’s fair is an exhibition in which 
many nations take part and which features displays on a 
variety of industries, trades, sciences, and arts. The gov- 


ernments, organizations, and firms with displays at the 
fair are known as exhibitors, and the groups of objects or 
presentations shown are called exhibits. World’s fairs are 
one-time events, held in large cities, and usually open for 
six months, from spring to fall. 

19th Century. The idea of a world’s fair dates from 
1849, when British reformer Henry Cole proposed a 
“Great Exhibition of the Industry of all Nations” to show 
progress and promote trade. He was strongly backed by 
Prince Albert, the husband of Queen Victoria. The Crys- 
TAL PALACE, a splendid iron-and-glass structure erected in 
Hyde Park, London, was built to house the Great Exhibi- 
tion of 1851. The term world’s fair was coined by William 
Makepeace Thackeray in a poem about the event. This 
first world’s fair was a great success, inspiring a Succes- 
sion of exhibitions held in many other countries. 

More than a score of major world’s fairs have been 
held since 1851. The Paris Exposition of 1855 was 
housed in a “Palace of Industry.” Another London Exhibi- 
tion in 1862 was less successful than the one of 1851. 
The Paris Exposition of 1867 occupied an oval main 
building and many smaller structures. The Vienna Exhibi- 
tion of 1873 was marred by a stock-market crash and de- 
pression. The CENTENNIAL EXPOSITION of 1876 was held in 
Fairmount Park, Philadelphia, to commemorate the 
100th anniversary of U.S. independence. 

The Paris Exposition of 1878 proved the recovery of 
France after its defeat in the Franco-Prussian War. The 
famous EIFFEL TOWER was built for the enormous Paris Ex- 
position of 1889. The World’s Columbian Exhibition of 
1893 in Chicago coincided with the 400th anniversary of 
the discovery of America. Its 150 Greco-Roman buildings 
set the style for expositions for the next 20 years and ex- 
erted a profound influence on urban planning for several 
major cities. The 19th-century world’s fairs reached a 
peak with the Paris Exposition of 1900. From the single 
building, 14,000 exhibitors, and 6 million visitors at the 
Exhibition of London in 1851, the world’s fair grew to the 
extent that hundreds of structures, 80,000 exhibitors, 
and 39 million visitors were present at the Paris Exposi- 
tion of 1900. 

20th Century. The world’s fairs of the 20th century 
have been even bigger, but, because only governments 
and large organizations can afford to participate, the 
number of exhibitors has become smaller. The emphasis 
has changed from industry to information, from products 
to propaganda, from trade to tourism. The Louisiana Pur- 
chase Exhibition of 1904 in St. Louis, Mo., had no fewer 
than 1,576 structures on 502 ha (1,240 acres). The Pan- 
ama-Pacific Exhibition of 1915, held in a San Francisco 
park, celebrated the opening of the Panama Canal. The 
Sesquicentennial of 1926 in Philadelphia failed to match 
the success of the 1876 Centennial in the same city. The 
Century of Progress Exhibition of 1933-34 in Chicago 
popularized modern architecture. Although held during 
the Depression of the 1930s, this was one of the few 
world’s fairs to make a direct financial profit. Only one 
year later, another fair was held in Brussels. Rivalries be- 
tween nations were evident at the Paris Exposition of 
1937, and World War || broke out in the same year as the 
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opening of the New York World’s Fair (1939-40), based 
on the theme “The World of Tomorrow.” 

No major world’s fair took place again until the Brus- 
sels Exposition of 1958, held on the site of the 1935 fair. 
Seattle’s Century 21 Exposition in 1962 was financially 
successful. The New York World’s Fair of 1964-65 fea- 
tured new audiovisual techniques but suffered heavy fi- 
nancial loss. Expo 67 at Montreal celebrated the 100th 
anniversary of modern Canada. Built on two islands in the 
St. Lawrence River, the Expo was noted for striking multi- 
media presentations. Expo 70 at Osaka was the first 
world’s fair in Asia. That fair holds the records for number 
of participating nations (77), admissions in a single day 
(835,832), and total attendance (64 million). Subse- 
quently, three world’s fairs were held in U.S. cities: Spo- 
kane (1974), Knoxville (1982), and New Orleans 
(1984)—the last one suffering severe financial problems. 


worm Worm is a descriptive term for a great many un- 
related animals that have a soft, elongated body without 
conspicuous appendages. The term is commonly applied 
to animals that retain a wormlike shape through life, but 
it also designates the larvae of many insects, such as cat- 
erpillars of noctuid moths (cutworms), geometrid moths 
(measuring worms), and hawk moths, genus Manduca 
(tomato worms). 

Although broadly similar in appearance, animals 
called worms belong to most of the approximately 30 
main divisions (phyla) of the animal kingdom. Some of 
these phyla are small in number, but each represents a 
great divergence in animal form. The origins and interre- 
lationships of these various groups cannot generally be 
ascertained from the fossil record, because the soft bod- 
ies of these organisms or their distinctive imprints are 
rarely preserved. Hence, determinations of relationships 
rely upon similarities and differences in anatomy and em- 
bryonic growth. The type of body symmetry and the pres- 
ence or absence of a body cavity, or the type of body cav- 
ity if one is present, are fundamental distinguishing char- 
acteristics. 

FLATWORMS (phylum Platyhelminthes) and _ ribbon 
worms (phylum Rhynchocoela) are bilaterally symmetrical 
animals that lack a body cavity. The space between the 
body wall and the internal organs is filled with cells de- 
rived from the embryonic layer called the mesoderm. For 
this reason flatworms and ribbon worms are grouped to- 
gether as acoelomates (a, “without”; coelom, “cavity”). 
Ribbon worms have a complete digestive tract, whereas 
flatworms do not. Experts believe that ancestral ribbon 
worms may have given rise to all other groups of multicel- 
lular animals with bilateral symmetry. 

Roundworms (phylum Nematoda; see NEMATODE), gas- 
trotrichs (phylum Gastrotricha), kinorhynchs and horsehair 
worms (both phylum Aschelminthes), SPINY-HEADED WORMS 
(phylum Acanthocephala), and ENToPROCcTS (phylum Ento- 
procta) all have a body cavity between the body wall and 
the internal organs. This cavity is not completely lined with 
tissues derived from the mesoderm; instead it is largely 
bounded directly by the body wall and the internal organs. 


Because by definition a coelom is a body cavity com- 
pletely lined by mesodermal tissue or its derivatives, the 
body cavities of the worms in this group are termed 
pseudocoels (pseudo, “false”; coel, “cavity”), and all 
members of the group are classified as pseudocoelomates. 

Members of all other animal phyla characterized by 
bilateral symmetry possess a true coelom, or a body cavity 
completely lined by mesoderm or its derivatives (a perito- 
neum). These animals, called coelomates, include the 
ANNELID worms (phylum Annelida), ARROwwoRMS (phylum 
Chaetognatha), peanut worms (phylum Sipuncula), 
spoonworms (phylum Echiura), acorn worms (phylum 
Hemichordata; See HEMICHORDATE), and walking worms 
(phylum Onychophora). 

Coelomates are further classified based on the devel- 
opment of the mouth. The first opening (blastopore) in 
the early developing embryo eventually becomes either 
the mouth or the anus; its appearance is followed by a 
second opening at the opposite end of the future diges- 
tive tract. If the first opening becomes the mouth and the 
second the anus, the animals are classified as proteros- 
tomes or protostomes (proto, “first”; stoma, “mouth”); if 
the first opening becomes the anus and the second open- 
ing the mouth, the animals are deuterostomes (deutero, 
“second”; stoma, “mouth”). 

The protostomes include the spoonworms, peanut 
worms, and annelid worms, as well as such nonworm 
groups as the mollusks (phylum Mollusca) and arthropods 
(phylum Arthropoda). The deuterostomes include the ar- 
rowworms and acorn worms, as well aS such nonworm 
groups as the echinoderms (phylum Echinodermata) and 
vertebrates (phylum Chordata). The beardworms (phylum 
Pogonophora) and the mesozoans (phylum Mesozoa) are 
of uncertain classification. 

Many worms are parasitic, and some of these are of 
such importance to health and agriculture that a special- 
ized branch of parasitology, called helminthology, is de- 
voted to their study. Helminthology links medical and vet- 
erinary scientists, as well as zoologists, in efforts to com- 
bat infections by these worms. Among the better-known 
parasitic worms are PINWORMS, nematodes, trichina worms 
(See TRICHINOSIS), FLUKES, HOOKWORMS, filaria worms (see 
FILARIASIS), and LEECHES. 


worm lizard Worm lizards are burrowing reptiles that 
have little or no coloration and resemble large earth- 
worms. They have cylindrical bodies ringed with grooves, 
blunt heads and tails, and no external ear openings. Most 
species are limbless and move by undulating the scales of 
their loose-fitting skin. 

More than 100 species of worm lizards make up the 
families Amphisbaenidae and Trogonophidae, suborder 
Amphisbaenia. Amphisbaenids are found in the Ameri- 
cas, Europe, and Africa. The only species native to the 
United States is the Florida worm lizard, Rhineura flori- 
dana, a 25-cm-long (10-in) blind, earless, and legless 
species. Trogonophids, which inhabit parts of North Afri- 
ca and western Asia, differ from amphisbaenids in denti- 
tion and head structure. 
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Worms [vohrms] Worms, an inland port city in the 
state of Rhineland-Palatinate in southwestern Germany, 
is situated on the Rhine River 17 km (11 mi) from 
Mannheim. The population is 72,045 (1987 est.). 
Worms is a wine center noted for its Liebfraumilch. The 
city’s other products are chemicals, leather, ceramics, 
and machinery. The Cathedral of Saints Peter and Paul 
(consecrated 1110) is a fine example of Romanesque ar- 
chitecture. The synagogue (1034), destroyed in 1938 by 
the Nazis, has been rebuilt. The Jewish community of 
Worms, which dates from at least the 6th century, is one 
of Germany’s oldest. 

A Celtic settlement called Borbetomagus, Worms was 
renamed Civitas Vangionum by the Romans. In the early 
5th century the city was made the capital of the Burgun- 
dians, a Germanic tribe, and was subsequently destroyed 
by the Huns (436). Legends of the Burgundians comprise 
the NIBELUNGENLIED (c.1200), an epic poem. Worms, 
made a free imperial Roman city in 1156, was the site of 
many diets of the Holy Roman Empire. The Concordat of 
Worms (1122) settled the investiture controversy be- 
tween the pope and Holy Roman emperor. At a diet in 
1521, Martin Luther defended his reformist beliefs be- 
fore Emperor Charles V. 


Worth, Charles Frederick see FASHION DESIGN 


Wouk, Herman [wohk] [n his most admired novels, 
Herman Wouk, b. New York City, May 27, 1915, upholds 
traditional values while admitting that they exact the sac- 
rifice of some individual freedoms. In his Pulitzer Prize— 
winning The Caine Mutiny (1951; film, 1954), for in- 
stance, the destroyer crew’s action against their paranoid 
captain, Queeg, seems clearly justified, but Wouk ends 
the novel by stressing the need for law. In his best-selling 
Marjorie Morningstar (1955; film, 1958), the heroine 
rebels against the constricting life of her hard-working 
Jewish parents only to discover that her emancipation is 
without substance. Two later, highly ambitious fictional 
works, The Winds of War (1971) and War and Remem- 
brance (1978), deal panoramically with World War II. 


Wounded Knee The Wounded Knee massacre (Dec. 
29, 1890), at Wounded Knee Creek in the Pine Ridge 
Sioux Reservation, S.Dak., was the last major clash be- 
tween federal troops and American Indians. Fearing that 
the Sioux’s new GHOST DANCE religion might inspire an up- 
rising, the authorities sent troops to arrest tribal leaders. 
On December 15, Chief SittiNG BULL was killed during an 
attempted arrest. Then, on December 28, Chief Big 
Foot’s followers were apprehended and brought to 
Wounded Knee. A shot rang out after they were ordered to 
disarm, and the troops opened fire, killing Chief Big Foot 
and many others. Those who survived were pursued and 
butchered; of the 300 Sioux killed, many were women 
and children. 

On Feb. 28, 1973, members of the AMERICAN INDIAN 


MovemeENT seized the village of Wounded Knee and chal- 
lenged federal authorities to repeat the massacre. After 
72 days, the death of two, and the wounding of many In- 
dians, they surrendered, having drawn attention to Sioux 
grievances. 


Wovoka [woh-voh’-kuh] Wovoka, also known among 
whites as Jack Wilson, b. c.1856, d. Sept. 20, 1932, was 
an Indian prophet of the Paiute tribe whose messianic rev- 
elations inspired the GHOST DANCE religion among Basin and 
Plains Indians. The son of a medicine man, he was raised 
by a white rancher. In revelations he experienced between 
1887 and 1889, Wovoka claimed that he was instructed to 
teach people a sacred dance to be performed at regular in- 
tervals. In the spring the Great Spirit would return and raise 
the dead, and all would witness the destruction of the 
whites by flood. Then the Indians would take up the old life 
in a land filled with game and free of sickness. To some 
Indians, Wovoka conveyed the impression that he was the 
Christ, a charge he later denied. Although he told people 
not to war against the whites, attempts by the U.S. govern- 
ment to suppress the ghost dance led to the tragic massa- 
cre of the Sioux at WOUNDED KNEE (1890). 


WPA see Works PrRoGRESS ADMINISTRATION 


Wrangel Island _ Wrangel Island, an Arctic island of 
the USSR, is located about 130 km (81 mi) north of east- 
ern Siberia. It has an area of 7,250 km? (2,800 mi”) and 
a maximum elevation of 1,097 m (3,599 ft) at 
Sovetskaya Mountain. Temperatures seldom rise above 
freezing except in summer, and the island is covered 
mostly by tundra. Named in 1867 for Ferdinand Petrov- 
ich von Wrangel by a U.S. whaler, Thomas Long, the is- 
land was claimed by the USSR in the 1920s. 


wrasse [ras] Numbering about 600 species, the 
wrasse family, Labridae, is a group of often brilliantly col- 
ored fishes that inhabit tropical, subtropical, and temper- 
ate seas and are most common around tropical reefs. 
Wrasses vary in size but are generally under 60 cm (2 ft) 
long. They have narrow, pincerlike jaws and canine teeth 
that allow them to pick between and sometimes tear out 
coral branches to get at snails, mussels, crabs, and other 
invertebrates. Members of several species of these elon- 
gated, spiny-finned fishes use this ability to pick para- 
sites from other fishes. 

Like the closely related parrot fishes, some wrasses 
undergo sex and color changes; female California sheeps- 
heads, for example, change into males at 6 to 8 years of 
life. Most wrasses burrow into the sand at night; the 
knife-shaped razorfishes can swim under the sand to pull 
out mollusks. 


wren Primarily a New World bird group that attains its 
greatest diversity in South America, the wren family, Tro- 
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glodytidae, comprises about 60 species of small- to me- 
dium-sized insect-eating SONGBIRDS. Only one species, the 
winter wren, or wren, Troglodytes troglodytes, is found in 
both North America and the Old World. Both sexes of 
wrens look alike, with browns predominating and dark 
barring occurring in many species. From 10 to 22 cm (4 
to 9 in) long, wrens have short, rounded wings; curved 
bills; and often sharply erected tails. Melodious singers, 
they are found in diverse habitats, including rain forests, 
marshes, deserts, and rocky areas. 

Wrens lay from two to ten white or sometimes speck- 
led eggs in cavities or covered nests constructed in bush- 
es, reeds, grasses, or trees; the house wren, 7. aedon, 
which is common in cities, readily inhabits artificial bird- 
houses. The largest North American species, the cactus 
wren, Campylorhynchus brunneicapillus, is the state bird 
of Arizona, as is the Carolina wren, Thryothorus ludovicia- 
nus, for South Carolina. Both the New Zealand wren war- 
blers and some Old World warblers are inaccurately re- 
ferred to as wrens. 


Wren, Sir Christopher The English architect Sir 
Christopher Wren, b. Oct. 20, 1632, d. Feb. 25, 1723, 
introduced the forms of Renaissance design to the vocab- 
ulary of English architecture. In 1663 he designed the 
chapel at Pembroke College, Cambridge; in 1664, the 
Sheldonian Theatre, Oxford; and in 1665, buildings for 
Trinity College, Oxford. His greatest professional opportu- 
nity, however, came with the rebuilding that followed the 


Christopher Wren’s Greenwich Naval Hospital (1695-1707) in 
London, now the Royal Naval College, is an English baroque com- 
plex that incorporates the domed Painted Hall (right) and Chapel 
(left), as well as Inigo Jones’s Queen's House (center; 1616-35). 


London fire of 1666. He replanned the entire city, super- 
vised the rebuilding of 51 churches, and made a new de- 
Sign for SAINT PAUL’S CATHEDRAL. The plan for London, 
deemed impractical, was neglected, but the churches 
and the cathedral were built. Wren was engaged with this 
work for the rest of his life. The churches, which until re- 
cently defined the profile of London, are modest struc- 
tures consisting of a spire and an interior space, often set 
on a cramped and irregular site. Wren concerned himself 
only with the general plan, leaving the interior to be deco- 
rated according to the taste and means of each parish. 
Among the most notable still standing are Saint Law- 
rence, Jewry (1671-77, restored 1954-57); Saint Ste- 
phen’s, Walbrook (1672-79, restored 1951-54); Saint 
Bride’s, Fleet Street (1671-78; steeple, 1701-03, re- 
stored 1955-57); and Saint James’s, Garlickhill (1676— 
83; steeple, 1713-17). 

Saint Paul’s was a different problem, for it was to be 
grand and magnificent. Wren’s final plan for it was in the 
form of a Latin cross surmounted by a vast dome. He 
worked on Saint Paul’s from about 1670 until 1710. 

Wren also did much secular building, especially for 
royal patrons: his royal or public commissions include the 
Chelsea Hospital, London (1682-89); Whitehall Palace 
(burned 1698); Hampton Court, the south and east wings 
(1689-94); and Kensington Palace (1689-96). His fin- 
est secular building is the complex at Greenwich: the 
Royal Hospital for Seamen (1695-1707). This is a vast 
baroque palace with elegant colonnades and two great 
domes. 

In time, Wren was overshadowed by colleagues such 
as Sir John Vanbrugh and Nicholas Hawksmoor or ene- 
mies such as Lord Burlington. For 40 years, from 1660 to 
1700, however, he was England’s supreme arbiter of 
taste in architecture. 


wrestling Wrestling, one of the most primitive of ath- 
letic activities, is a popular body-contact sport in which 
two contestants attempt to pin each other’s shoulders to a 
padded mat by employing different holds and body ma- 
neuvers. Freestyle and Greco-Roman are the two forms of 
wrestling practiced throughout the world today and are 
the only two included in the Olympic Games. Freestyle 
wrestling comes from early Greek wrestling, and the legs 
play an integral part in contests. The legs are used not 
only for balance and support but also in holding and lift- 
ing an opponent. The Greco-Roman style permits no 
holds below the waist, and wrestlers are not allowed to 
use their legs for any grips. 

For centuries wrestling has been practiced in local 
forms throughout the world. Yag/i in Turkey, schwingen in 
Switzerland, sambo in the Soviet Union, and glima in 
Iceland are a few of the many variants. 


History 


Wrestling technique has changed very little, and many of 
the modern holds were derived from the sport as it was 
practiced in ancient Egypt and China. The 18th ancient 
Olympic Games, in 704 Bc, included wrestling. Evidence 
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Greco-Roman wrestler Jeff Blatnick competes in the superheavy- 
weight division at the 1984 Olympics in Los Angeles. Blatnick and 
Steven Fraser, a light heavyweight, became the first Americans 
ever to win gold medals in this sport. 


that matches were increasingly being fixed and competi- 
tors bribed, however, cut short the popularity of the sport, 
and it lay dormant for hundreds of years. 

During the 19th century, freestyle and Greco-Roman 
wrestling regained popular interest. Circuses and carnivals 
in the United States sponsored serious wrestling match- 
es, and this activity led directly to the revival of wrestling. 
William Muldoon was declared (1880) the first American 
champion. Following World War |, fixed professional 
matches threatened to discredit wrestling, but the 
Fédération Internationale des Luttes Amateurs (FILA), 
founded in 1921, saved the sport. This governing body 
codified rules, set standards, and organized competitions 
for all amateur wrestlers. The Olympic Games took on 
more importance for amateurs and by 1924 included 7 
freestyle and 6 Greco-Roman weight divisions, an in- 
crease from the one division (heavyweight) in the 1904 
Olympics. 


Modern Competition 


In Olympic and international competitions wrestlers com- 
pete against others of approximately the same weight. 
Ten weight classifications exist, from 48 kg (105.8 Ib) to 
more than 100 kg (220.4 |b). Competitors must wear 
tight-fitting, one-piece leotards. The wrestling mat is a 
raised platform, 6-8 m (19 ft 8 in-26 ft 3 in) square. A 
match is scheduled for 3 rounds, each lasting 3 minutes, 
with 1 minute rest periods between them. Matches are 
won either by pinning an opponent’s shoulders to the mat 
and holding them for one second or by amassing the 
greater number of points during the match. A referee, 
Judge, and mat chairman decide on the awarding of penal- 
ty points. Wrestlers are not allowed to pull hair, kick, 
punch, grip the edge of the mat, use head locks, bend an 
opponent's arm more than 90 degrees or use any hold that 
may endanger the physical well-being of the opponent. 


Sumo 
Sumo is the national wrestling sport of Japan, and the six 


major sumo tournaments (basho) held each year attract 
national attention. A sumo ring is 12 ft (3.66 m) in diam- 
eter and made of sand and clay. The object is either to 
throw the opponent to the ground or to force the opponent 
out of the ring. Sumo has no weight classes, and many 
wrestlers, although less than 1 m 82 cm (6 ft) tall, weigh 
more than 160 kg (352.6 Ib). The large stomachs of the 
combatants assure them of a low center of gravity, a ne- 
cessity in the sport because without it the quick and con- 
cussive opening charge can send one of the wrestlers ca- 
reering out of the ring in a matter of seconds. Each sumo 
match is preceded by a quasi-religious ceremony in which 
the competitors clap their hands to awaken the gods, 
throw salt in the ring to signify the purification of the 
ground, and stamp their feet to crush all that is evil. At 
the referee’s command the wrestlers, dressed only in 
loincloths, crouch and prepare for the opening charge; 
both hands are out in front of them, knuckle-down on the 
ground. The highest rank in sumo is yokozuna, or grand 
champion, a revered title that is conferred on only a few 
competitors. 


Wright, Frances Frances Wright, b. Dundee, Scot- 
land, Sept. 6, 1795, d. Dec. 13, 1852, was an American 
social critic, freethinker, and reformer. After visiting the 
United States, she settled there (1824) to promote the 
cause of nonviolent emancipation. She purchased slaves 
and brought them to her communal farm, Nashoba, in 
western Tennessee, where they were to work off their 
cost. Although rumors of sexual irregularities soon ended 
this project, Wright, undaunted, went to Robert Owen’s 
utopian socialist community at New Harmony, Ind., and 
then to New York City (1829), where she coedited the 
Free Enquirer (1829-30). A controversial lecturer, Wright 
advocated free love, birth control, women’s rights, and 
free public education. 


Wright, Frank Lloyd The American architect Frank 
Lloyd Wright, b. Richland Center, Wis., June 8, 1867, d. 
Apr. 9, 1959, was one of the most innovative and influ- 
ential figures In MODERN ARCHITECTURE. In his radically 
original designs for both residential and commercial 
structures, as well as in his prolific writings on modern 
architecture and society, he championed the virtues of 
what he termed organic architecture, a building style 
based on natural forms. 

While working under Louis SULLIVAN Wright began de- 
Signing and building on his own. His houses had low, 
sweeping rooflines hanging over uninterrupted walls of 
windows; his plans were centered on massive brick or 
stone fireplaces at the heart of the house; his rooms be- 
came increasingly open to each other, with space flowing 
from one into the next; and the overall configuration of 
his plans became more and more asymmetrical, reaching 
out toward some real or imagined prairie horizon. 

In contrast to the expansive openness of those houses 
which inspired the PRAIRIE SCHOOL, Wright’s urban build- 
ings (unlike Sullivan’s, for instance) tended to be walled 
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The expansive, 
rounded forms of the 
Marin County Civic 
Center (1959) in San 
Rafael, Calif., a late 
work by Frank Lloyd 
Wright, translates the 
rhythms of the sur- 
rounding hillsides 
into a highly stylized 
concrete structure. 
The complex, which 
includes auto ramps 
as well as govern- 
ment buildings, was 
not completed until 
after Wright's death. 
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in, somewhat inhospitable to the city, and lit primarily 
through skylights. Whereas two of the finest buildings of 
Wright’s early period—the Larkin Company Administra- 
tion Building (1904; demolished 1950) in Buffalo, N.Y., 
and the Unity Church (1906) in Oak Park, III.—reflected 
an antiurban bias, houses he designed in the same peri- 
od—for example, the Robie House (1909) in Chicago, 
and the Martin House (1904) in Buffalo—reached out 
into the landscape with large, glazed walls, low-slung roof 
overhangs, terraces, and similar devices. 

Wright worked on his own after 1893. He became one 
of the best-known (and, because of a tempestuous per- 
sonal life, one of the most notorious) architects in the 
United States. Two editions of his work brought out 
(1910, 1911) by the Berlin publisher Wasmuth, along 
with a parallel exhibition that traveled throughout Europe, 
boosted Wright’s fame in European architectural circles 
and influenced such key figures in contemporary archi- 
tecture as Ludwig Mies van der Rohe and Le Corbusier. 

His reputation assured on both sides of the Atlantic, 
Wright began to reinforce the philosophical underpin- 
nings of his innovative building style. In keeping with his 
agrarian bias, Wright proclaimed that the structural prin- 
ciples found in natural forms should guide modern Amer- 
ican architecture. He praised the virtues of an organic ar- 
chitecture that would use reinforced concrete in the con- 
figurations found in seashells and snails and would build 
skyscrapers the way trees were “built”—that is, with a 
central “trunk” deeply rooted in the ground and floors 
cantilevered from that trunk like branches. Spaces within 
such buildings would be animated by natural light al- 
lowed to penetrate the interiors and to travel across tex- 
tured surfaces as the incidence of sunlight and moonlight 
changed. 

His view of architecture was essentially romantic. Al- 
though Wright often paid lip service to the rational sys- 
tems called for by mass-produced building (modular 
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planning and prefabrication), his efforts in those direc- 
tions seemed half-hearted at best. The most spectacular 
buildings of his mature period—Tokyo’s Imperial Hotel 
(1915-22; demolished 1968); Fallingwater (Kaufmann 
House; 1936), Bear Run, Pa.; the S. C. Johnson and Son 
Wax Company Administration Center (1936-50), Racine, 
Wis.; Taliesin West (1938-59), Phoenix, Ariz.; and New 
York City’s GUGGENHEIM Museum (completed 1959)—were 
based on forms borrowed from nature, and the intentions 
were clearly romantic, poetic, and intensely personal. At 
his death he left a rich heritage of completed buildings of 
almost uniform splendor; few disciples, however, could 
match the special genius reflected in his works. Unlike 
Walter Gropius, Mies van der Rohe, Le Corbusier, and 
other giants of modern architecture, Wright was, at heart, 
an essentially idiosyncratic architect whose influence was 
immense but whose pupils were few. 


Wright, Henry Known for his pioneer work in URBAN 
PLANNING in the United States, Henry Wright, b. Law- 
rence, Kans., July 2, 1878, d. July 9, 1936, worked 
(1902-04) on the plans for the Louisiana Purchase Expo- 
sition in St. Louis, and on the design of parks and park- 
ways in Kansas City, Denver, and Cincinnati. He came 
under the influence of Frederick Law Olmsted and in 
1909 began independent practice as an architect and 
landscape designer. 

In 1923, Wright joined with Clarence Stein (1882- 
1975) to plan GARDEN CiTy communities in the New York 
City area, inspired by those in England. They built Sunny- 
side Gardens in Queens, N.Y. (1924-28), and Radburn, 
N.J. (1928; never completed). As planning advisor for the 
New York State Housing and Regional Planning Commis- 
sion, Wright wrote the classic report A Plan for the State 
of New York (1926), which was the first effort of its kind 
in the United States. 
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Wright, Jim James Claude Wright, Jr., b. Fort Worth, 
Tex., Dec. 22, 1922, was first elected to the U.S. House 
of Representatives as a Democrat from Texas in 1954. 
Considered a moderate and a skilled mediator, Wright 
was chosen Democratic (majority) leader of the House in 
1976 and became Speaker of the House in 1987. In 
June 1989, however, he resigned both the speakership 
and his House seat amid allegations of ethics violations. 


Wright, Mickey Hall of Fame golfer Mary Kathryn 
“Mickey” Wright, b. San Diego, Calif., Feb. 14, 1935, 
began to play at the age of 12 and in 1952 won the Na- 
tional Junior tournament. She turned professional in 
1954, and during her career she won 4 U.S. Women’s 
Open titles and 4 Ladies’ Professional Golf Association 
(LPGA) championships. Wright is the only golfer to win 
both titles in the same year twice, in 1958 and again in 
1961. In 1963 she won a record 13 tournaments. 


Wright, Orville and Wilbur American aviation pi- 
oneers Orville Wright, b. Dayton, Ohio, Aug. 19, 1871, d. 
Jan. 30, 1948, and Wilbur Wright, b. Millville, Ind., Apr. 
16, 1867, d. May 30, 1912, invented the first successful 
self-propelled airplane. In the 1880s and ’90s the broth- 
ers published a newspaper and later formed the Wright 
Cycle Company to build and sell bicycles in Dayton, Ohio. 

The brothers’ interest in aviation started in 1896, 
when they learned of early European experiments in sus- 
tained flight. They began a program for building an air- 
plane by conducting tests with kites and gliders, during 
which they solved the essential problems of controlling a 
plane’s motion in rising, descending, and turning. After 
making more than 700 successful glider flights on an iso- 
lated beach near Kitty Hawk, N.C., in 1902, the Wright 
brothers faced the problem of finding an engine light 


American inventors 
Wilbur (left) and 
Orville Wright are 
credited with 
achieving the first 
sustained powered 
flight in a heavier- 
than-air craft (Dec. 
17, 1903). After 
improving on their 
prototype airplane, 
the brothers toured 
the nation and the 
world, demonstrat- 
ing the practicality 
of their craft and 
encouraging its de- 
velopment as a mil- 
itary instrument. 


enough and powerful enough for their plane. The Wright 
brothers, along with Charles Taylor, designed and built 
their own 12-to-16 horsepower engine and propeller for 
their plane, which was originally named Flyer / and com- 
monly called Kitty Hawk. On Dec. 17, 1903, Orville 
achieved the first successful flight ever made in a self- 
propelled heavier-than-air craft. 

The Wright brothers contracted with the U.S. Army Sig- 
nal Corps in 1907, to build a two-seater airplane, which 
they delivered in June 1909. Their first commercial suc- 
cess was with a French syndicate in 1908; in 1909, the 
American Wright Company was formed in New York. 


Wright, Richard Richard Nathaniel Wright, b. near 
Natchez, Miss., Sept. 4, 1908, d. Nov. 28, 1960, has 
been called the father of the modern American black 
novel. His most celebrated work, Native Son (1940), 
about a black Chicago youth victimized by a white-dom- 
inated society, made him one of the most prominent 
writers in the country and a spokesperson for African 
Americans. 

Wright spent his early years in several states of the 
Deep South, a time hauntingly documented in his auto- 
biographical Black Boy (1945), as well as in the long sto- 
ries in Uncle Tom’s Children (1938). Early in the 1930s, 
the Federal Writers’ Project gave him his first chance to 
write both in Chicago and, after 1937, in New York. In 
1932 he moved to Chicago, where he joined the Com- 
munist party and became a leading contributor to its 
magazines and newspapers. Wright’s high ideals and 
outspoken militancy caused him to break with the 
Communists in 1944. Despairing of his own country’s 
resolve to end racism, he moved to Paris, where he re- 
mained from 1947 until his death. During this self-im- 
posed exile, Wright produced several novels, among 
them The Outsider (1953) and The Long Dream (1958). 
His nonfiction includes Black Power (1954), about an 
emerging African nation, White Man, Listen! (1957), a 
collection of essays on racial issues, and the posthu- 
mously published American Hunger (1977), a sequel to 
Black Boy. Eight Men (1961) contains short stories 
written earlier in his career. 


writ A writ is a court-issued, written order requiring a 
sheriff, officer of the law, or other designated person em- 
powered by a sovereign authority to direct someone to do 
or to stop doing a specific act. A writ may be a summons 
issued in order to begin legal action or in order to get 
someone to appear before a magistrate or in court (see 
SUBPOENA). Through a writ a court may demand that prop- 
erty be returned, that sentence passed be delivered or en- 
forced, that records be turned over to the proper authori- 
ties for correction or examination, or even that rights hith- 
erto denied be restored. Writs, used as early as the 13th 
century in Britain by the Norman kings, are, within limits, 
still part of the Anglo-American judicial process. Three of 
the most important writs are writs of HABEAS CORPUS, IN- 
JUNCTION, and MANDAMUS. 
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writ of assistance The modern meaning of writ of 
assistance is drawn from the process by which a court of 
EQUITY implements its decision regarding the right or title 
to land. Historically, writs of assistance were general or 
blanket SEARCH WARRANTS under which British customs 
agents could investigate and ransack any house in their 
search for smuggled goods. When the legality of the writs 
was Challenged in Massachusetts in 1761, James Otis 
resigned as advocate-general for the royal government 
and appeared in Superior Court to represent the people. 
He argued that the writs violated the English common-law 
doctrine that a man’s house is his castle. 

Otis’s speech so stirred the public that the court hesi- 
tated to act. The Townshend Revenue Act of 1767 re- 
vived the writs, but colonial courts refused to cooperate in 
issuing them. Opposition to the writs remained strong, 
and they were one of the specific grievances listed in the 
American Declaration of Independence. The 4th Amend- 
ment (1791) to the U.S. Constitution banned general 
search warrants and protected the people from unreason- 
able searches and seizures. 


writing systems, evolution of Full writing sys- 
tems may be defined as those collections of arbitrary 
Signs that can represent all the words of the languages to 
which they are applied. Limited writing systems, consist- 
ing of marks made for counting or identification, go back 
30,000 years; but the evolution of full writing systems 
has taken place only during the past 5,000 years. 

Limited writing includes both picture writing, or pic- 
tography, and ideography, the use of pictures to represent 
not the object drawn but some attribute or idea suggested 
by the object. Limited writing refers directly to the object 
or idea portrayed. Pictograms or ideograms call to mind 
an image or concept that then may be expressed in lan- 
guage. A full, or true, writing system, on the other hand, 
represents words, not objects. However elaborate, the ear- 
liest systems of Mesopotamia, Egypt, and Central Ameri- 
ca qualify only as limited writing, since they used signs 
that refer to the objects represented and not to the words 
for the objects. 

To represent a language adequately, a full writing sys- 
tem must maintain fixed correspondences between its 
signs and the elements of the language. A writing system 
that has a sign for each word in the language is called 
logographic, one that has signs for the different syllables 
that occur is called syllabic, and one that has a sign for 
each sound of the language is called alphabetic. To un- 
derstand a message written in a full writing system, the 
reader must know the language of the writer. This does 
not mean, however, that a writing system can be used for 
only one language. Throughout history writing systems 
have been transferred with great effectiveness from one 
language to another. 


Forerunners of Writing 


Called petrograms if drawn or printed on the surface of 
rocks and petroglyphs if cut into the rock, primitive draw- 


The ancient Egyptians devised a complex pictographic writing 
system of hieroglyphs as in this section of an Egyptian Book of the 
Dead (c. 1300 Bc). 


ings have been found on every continent except Antarcti- 
ca. Early paintings like those on the ceiling of the cave at 
ALTAMIRA, Spain (c.14,000-c.9500 Bc), belong as much 
to the history of art as to the history of writing. Other pic- 
tures or series of pictures, however, such as Eskimo ivory 
carvings and New Zealand petroglyphs, seem to have 
been designed more for communication than for aesthet- 
ic pleasure (See INSCRIPTION). 

The markings of the Mesolithic Azilian culture of 
southern France that were made on flint pebbles may de- 
scend from pictures of men and animals but apparently 
took on a magical or religious significance. Prehistoric 
Egyptian and Anatolian potters and masons used marks 
to identify their handiwork. In China, Africa, and the 
Americas, ancient peoples used knotted cords, notched 
Sticks, and other mnemonic devices to count or keep 
track of time or distance. 

The Aztec took their writing system from the Maya. Al- 
though all the highly pictographic Aztec symbols and 
most of the increasingly stylized Mayan ones stood for 
objects or concepts (including numbers) rather than for 
words, syllables, or sounds, some Mayan symbols may 
have become phonetic. 


Logographic Systems 


When pictograms or ideograms become so stylized as to 
be no longer recognizable as representations of particular 
objects, users begin to transfer the significance of the 
signs from the objects to the names for those objects, and 
writing becomes phoneticized. So far, scholars have dis- 
covered seven ancient civilizations in which this transfer- 
ence took place: Sumerian (3100 Bc; see Sumer), Egyp- 
tian (3000 Bc; see EGYPT, ANCIENT), Proto-Elamite (3000 
Bc; see ELam), Proto-Indic (2200 Bc; see INDUS CIVILIZA- 
TION), Cretan (2000 Bc; see CRETE), Hittite (1500 Bc; see 
Hittites), and Chinese (1500 Bc; see CHINA, HISTORY OF). 
Of the writing systems used by these civilizations, three— 
Proto-Elamite, Proto-Indic, and Cretan—have yet to be 
deciphered, and only one, Chinese, remains in use today. 
The Proto-Elamite and Proto-Indic systems left no known 
descendants, but Cretan gave rise to Linear A and LINEAR B. 

The Sumerians, living in southern Mesopotamia, 
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evolved their CUNEIFORM writing system toward the end of 
the 4th millennium Bc. Derivative scripts include those 
for Akkadian (see AkKAD) and its two dialects, Babylonian 
(see BABYLONIA) and Assyrian (see Assyria), and for 
Eblaite (see EBLaA). Egyptian HIEROGLYPHICS were perfected 
during the first dynasty (3110-2884 sc). The adjective 
hieroglyphic denotes any system of highly stylized but still 
recognizable pictures and has been applied to both the 
ancient Cretan and Mayan writing systems. 

Various forms of Hittite (See LANGUAGES, EXTINCT), be- 
longing to the group of INDO-EUROPEAN LANGUAGES, were 
spoken in Anatolia from the 2d millennium sc to shortly 
after the time of Christ. So-called Hieroglyphic Hittite 
(1500-700 sc) used pictures unrelated to those of the 
Egyptian system, but Cuneiform Hittite (1500-1200 
Bc)—a distinct language—borrowed its characters from 
Mesopotamia. Most of them scratches on bones or shells, 
the 2,000-3,000 identifiable characters of ancient Chi- 
nese constitute the ancestors of the present-day script 
(see SINO-TIBETAN LANGUAGES). 


Semantic and Phonetic Indicators 


In most logographic systems, one sign can represent sev- 
eral distinct words. With purely logographic writing, this 
ambiguity is not resolved. Other logographic systems, 
however, include semantic or phonetic complements—of- 
ten called determinatives or phonetic indicators. 
Determinatives indicate the class or category to which 
the word represented by the logogram belongs. Phonetic 
indicators show part or all of the pronunciation of the 


word represented by the logogram. To use a modern ex- 
ample, the numeral 4 (a logogram) means the cardinal 
number “four.” To express the ordinal, a phonetic indica- 
tor -th is attached, and the combination 4th read as 
“fourth.” The sign -th calls to mind not an idea or even 
the word associated with the idea, but a sound constitut- 
ing part of the word represented by the logogram. 


The Rebus Principle 


After a logogram has lost all resemblance to the object 
that it refers to, the logogram may come to stand for oth- 
er words—homonyms—that have the same, or nearly the 
same, pronunciation. If the sign subsequently comes to 
stand not for the words themselves but only for their 
common phonetic shape or pronunciation, then the logo- 
gram has become a rebus. Writing with such logograms is 
sometimes called writing according to the rebus principle. 

With some signs representing only syllables, case end- 
ings and verbal inflections could be expressed by attach- 
ing the appropriate syllabic sign to the root logogram. Un- 
like phonetic indicators, syllabic signs were meant to be 
read and interpreted as elements of the language being 
written. In most logosyllabic (or word-syllabic) writing, 
words are still indicated with logograms, while the syllab- 
ic signs are reserved for grammatical elements. 


Syllabaries 


A conflict arises in any logographic or logosyllabic writing 
system between economy—the number of signs required 
to write a given message—and explicitness—the number 
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of signs required to avoid ambiguity of meaning. Even af- 
ter grouping all words with similar meanings under one 
logogram, a logosyllabic system still needs 500-600 
signs. By contrast, a purely syllabic system may have few- 
er than 100 signs and seldom has more than 200. 

An open syllabary—a syllabary simplified to only con- 
sonant-plus-vowel signs—reduces the number of signs re- 
quired to the number of consonants times the number of 
vowels in the language, plus signs for just the vowels. 
Even so, an open syllabary cannot express such phonolog- 
ical features as double consonants, consonant clusters, 
and final consonants. Reducing the consonant-plus-vowel 
signs simply to signs for a consonant plus any vowel 
greatly increases economy but decreases explicitness. 

Ancient Syllabaries. Four types of syllabaries developed 
from the seven ancient logographic systems: cuneiform 
syllabaries from Sumerian, West Semitic syllabaries from 
Egyptian, the Cypriot syllabary from Cretan (see Cyprus), 
and the Japanese syllabary, or kana, from Chinese (see 
JAPANESE LANGUAGE). Cuneiform syllabaries derived from 
Sumerian include those for the extinct languages Urartian 
(see URARTU), Elamite, Hattic, Hurrian, Luwian, and Pala- 
ic. West Semitic peoples of Syria and Palestine created 
an open syllabary from the Egyptian hieroglyphic system 
by leaving out logograms and the signs for more complex 
syllables (See AFROASIATIC LANGUAGES). Apart from that of a 
few short inscriptions of c.1500 Bc found in Sinai, the 
earliest such West Semitic syllabary belongs to Ucarit, on 
the northern Syrian coast, from c.1300 Bc. 

The Cherokee Syllabary. |\n 1809 a native Cherokee 
named Sequoyva (George Guess) undertook to develop a 
writing system for his people. After discarding an ideo- 
graphic system as too cumbersome, by 1821 he had per- 
fected a syllabary with 85 characters. Sequoya borrowed 
some of his signs from the Latin alphabet but gave them 
completely different values. Other signs resemble Arabic 
numerals or Latin letters either turned upside down or oth- 
erwise modified; still others seem to be arbitrary creations. 


The Alphabet 


By c.1000 Bc, other West Semitic peoples besides the 
Ugarits had developed syllabaries from Egyptian hiero- 
glyphics; it was from one of these peoples—Arass, ARA- 
MAEANS, Hebrews (See HEBREW LANGUAGE), or Phoenicians 
(see PHOENICIA), but probably the last—that the Greeks 
borrowed their writing system during the 9th century Bc 
(See GREEK LANGUAGE). Soon after, the Greeks made the fi- 
nal step of dividing the consonants from the vowels and 
writing each separately. The resulting system—called an 
alphabet, from the names of the first two Greek letters, 
alpha and beta—is unique. With the doubtful exception 
of the Korean alphabet (See KOREAN LANGUAGE), all subse- 
quent alphabets, ancient or modern, derive from the 
Greek. 

The Greek Alphabet and Its Descendants. Since the 
Semitic syllabaries had signs only for consonants, the 
Greeks needed to find characters to represent the vowels 
of their language. According to the standard view, the 
Greeks simply adopted the Semitic signs for five conso- 
nants that did not occur in Greek and applied the signs to 


vowels. Asian offshoots of the Greek alphabet include 
those used in Lyp1A, Lycia, Caria, Pamphylia, and Phrygia. 
In Africa, the term Coptic denotes both the language de- 
scended from ancient Egyptian and the Greek-derived al- 
phabet used to write the language from the 3d to 13th 
centuries AD. When Ulfilas (aD c.311-381), bishop of the 
GoTHS, created an alphabet for Gothic (See GERMANIC LAN- 
GUAGES), he took 19 or 20 of his 27 letters from Greek 
and most of the rest from Latin. The earliest surviving 
texts written in SLAVIC LANGUAGES, from the 10th and 11th 
centuries, employ the Cyrittic ALPHABET, also derived from 
Greek and traditionally ascribed to Saint Cyril. On the 
Italian peninsula, both the Messapii to the south and the 
ETRUSCANS to the north had adapted the Greek alphabet to 
their languages several centuries before Christ. 

The Etruscan and Latin Alphabets and Their Descendants. 
The Etruscan alphabet, exemplified by more than 10,000 
inscriptions dating from the 8th century Bc to the 1st cen- 
tury AD, in its original form consisted of 26 letters. From 
the Etruscan derive the Piceni, Venetic, Italic (Oscan, 
Umbrian, and Siculian), North Etruscan or Alpine, and 
Latin or Roman alphabets. The first three did not survive 
into the Christian era, but early Germanic tribes took their 
RUNES from the North Etruscan alphabet, and with only 
slight modifications the Latin alphabet has been adopted 
as the script of most modern European languages, includ- 
ing English. 

The earliest Latin inscriptions, from the 7th to 5th 
centuries Bc, used 21 letters, retaining only one (that de- 
rived from Greek sigma) of the three Etruscan symbols for 
s-sounds and reserving for numbers the symbols for three 
aspirates not found in the LATIN LANGUAGE (derivatives of 
theta, phi, and chi signified 100, 1,000, and 50, respec- 
tively, but later became identified with those letters—C, 
M, and L—whose forms they most closely resembled). 
During the 1st century Bc, the Romans added the letters 
Y and Z to the end of their alphabet to represent two 
sounds newly introduced into Latin by such Greek loan- 
words as zephyrus, “the west wind.” The letter J devel- 
oped as a variant of /, and U and Wdeveloped as variants 
of V during late classical times, but the distinctions were 
not kept systematically until the 17th century. 


Mixed Writing Systems 


Few writing systems exist in purely logographic, syllabic, 
or alphabetic form. Most systems use logograms for num- 
bers, and English includes the signs & (“and”), $ 
(“dollar[s]”), and % (“percent”). English also creates 
logograms from initials, like the readily recognizable con- 
figurations USA and FBI. Other abbreviations, known as 
acronyms, such as NATO and UNESCO, are pronounced 
like words, and some, like laser (formerly written LASER, 
for Light Amplification by Stimulated Emission of Radia- 
tion), have become lowercased. 


Spelling, Pronunciation, and Change 


The ideal alphabet imposes a direct relation between the 
sounds of a language and the signs that represent them. 
In practice, signs represent combinations of sounds (the 
English letter X stands for the sounds k + s) or more than 
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one sound (C stands for k or s), and combinations of signs 
represent one sound (the letters PH for f) or different 
sounds (7TH represents the voiceless initial fricative of 
thigh as well as the voiced one of thy). Still, serious obsta- 
cles confront attempts to reform the spelling of English or 
any other language. In all languages, pronunciation 
changes continually, so a new spelling system would it- 
self need reforming after a time. Every language has dia- 
lects; some English speakers rhyme /og and dog, for ex- 
ample, but others do not. Whose pronunciation will deter- 
mine the spellings of words? 
See also: PUNCTUATION. 


Wroctaw [vrohts’-lahf] Wroctaw (German: Breslau), a 
city in southwestern Poland, is situated on the Oder Riv- 
er, about 300 km (190 mi) southwest of Warsaw. The 
population is 640,200 (1988 est.). Near the Silesian 
coal fields, Wroctaw is an important railway junction and 
a major industrial center, manufacturing electronic 
equipment, machinery, textiles, chemicals, and foodstuffs. 
Landmarks include a 13th-century cathedral and other 
Gothic churches. Wroctaw University (1726) is there. 

Founded in the 10th century, Wroctaw grew as a trade 
center on the route between southern Europe and the 
Baltic Sea. In the 12th century it was the capital of Sile- 
sia, and from 1335 until 1526 it was ruled by Bohemia. 
A Habsburg possession from 1526 until 1741, it was 
then ruled by Prussia and Germany. Wroctaw was incor- 
porated into Poland in 1945. 


wrought iron Wrought iron is a manufactured form 
of iron that has a carbon content of 0.1 to 0.3 percent 
and a slag content of 1 to 2 percent. It has a soft, fibrous 
structure and can be hammered, twisted, or stretched 
when hot or cold and made into a variety of useful or dec- 
Orative objects. Wrought iron has been used for centuries 
to make agricultural, industrial, and military implements 
and interior and exterior fittings for buildings, including 
beams, railings, doors, balconies, grilles, and even church 
spires. 

Wrought iron was probably first smelted about 1400 
Bc by the HitTiTEs of Anatolia. About a century later it was 
discovered that the rather soft wrought iron could be 
greatly hardened by heating it in charcoal. Wrought iron 
soon thereafter replaced bronze as the most useful known 
metal because of its greater hardness and availability. 
Wrought iron was extensively used during the 19th centu- 
ry in building construction because its tensile strength— 
its resistance to pulling apart—exceeded that of cast iron. 
It has since been supplanted by steel. 


wryneck The wryneck, found throughout Europe, 
Asia, and Africa, is a bird classified either as a family, 
Jyngidae, or as a subfamily, Jynginae, in the woodpecker 
family, Picidae. In both courtship and defense, wrynecks 
spread their long tails, erect their neck and head feathers, 
and jerk their heads either back and forth or side to side, 


hissing the entire time. 

About 18 cm (7 in) long and resembling woodpeckers 
in structure and behavior, wrynecks catch ants and insect 
pupae with their sticky tongues and generally nest in tree 
hollows, or sometimes in banks. Wrynecks cling to tree 
trunks but usually perch, and their slender bills are sharp- 
ly pointed rather than chisel shaped as in typical wood- 
peckers. Inhabitants of open forests and clearings, wry- 
necks have soft plumage with a cryptic, mottled pattern 
of brown, black, and gray. 

The seven or eight white eggs are incubated primarily 
by the female. Both parents share in feeding by regurgi- 
tating their food and passing it to their young’s beaks. 


Wu Chengen (Wu Ch’eng-en) [woo cheng-en] The Chi- 
nese poet and novelist Wu Chengen, 1500-c.1582, 
showed literary talent early on but was not successful in 
the examinations necessary for government service. His 
only official post, a minor one, came late in life. Of Wu’s 
considerable literary output, the little that survives in- 
cludes his major work, Xiyu ji (1592; trans. as Monkey, 
1942), an allegorical novel based on the famous /th-cen- 
tury pilgrimage by the Buddhist monk XUANZANG. Picar- 
esque in structure, the novel takes a Satirical look at Chi- 
nese society as a fabulous monkey guides Xuanzang on 
his journey to India to fetch three baskets of scripture. 


Wu-Ti_ see HAN Wup! 


Wuhan (Wu-han) [woo-hahn] Wuhan is the capital of 
Hubei province and the major industrial, cultural, and 
transportation center of central China, at the confluence 
of the Chang Jiang (Yangtze) and the Han River. With a 
population of 3,640,000 (1989 est.), Wuhan is the larg- 
est municipality in central China. Three separate towns— 
Wuchang, Hanyong, and Hangou—were incorporated into 
the one municipal unit of Wuhan in 1950. Wuhan has 
one of China’s most important iron and steel works. Lo- 
cated in an extensive fertile lowland where the Beijing- 
Guangzhou Railway crosses the Chang Jiang, Wuhan 
serves as an agricultural distribution center. Other major 
industries include food processing, shipbuilding, and ma- 
chinery, textile, railroad rolling stock, and chemical man- 
ufacturing. 

Wuchang was a commercial port during the Han dy- 
nasty (202 Bc-aD 220). Hanyang and Hangou historically 
have been centers of political and revolutionary activity. 


Wundt, Wilhelm [vunt] Wilhelm Wundt, b. Germa- 
ny, Aug. 16, 1832, d. Aug. 31, 1920, is widely regarded 
as the founder of experimental psychology. He decisively 
freed the study of the mind from metaphysics and ratio- 
nal philosophy. Wundt obtained his doctorate in medicine 
from the University of Heidelberg in 1856. While en- 
gaged in purely physiological work, he also embarked on 
the study of sensory perception, which he distinguished 
from physiological sensation. 
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In 1875, Wundt accepted an appointment to a chair 
in philosophy at Leipzig. He remained there for nearly 
half a century. At Leipzig, Wundt instituted (1879) the 
first laboratory for the systematic, experimental study of 
experience. He inculcated in students from all over the 
world his view that the science of psychology is essential- 
ly an attempt to describe experience in terms of funda- 
mental components such as sensations, images, and feel- 
ings, and to show how such elements combine to form 
the complex contents of experience. 


Wuppertal [vup’-ur-tahl] Wuppertal (1987 est. pop., 
374,217) is an industrialized city in Germany situated 
just south of the Ruhr on the Wupper River in North 
Rhine-Westphalia. It is a major center for the manufac- 
ture of carpets, textiles, pharmaceuticals, automobiles, 
rubber products, tools, electrical equipment, and key- 
board instruments. It has a noted clock museum and a 
monorail suspended above the river. Wuppertal took its 
name in 1930 following the merger in 1929 of several 
contiguous communities, including Barmen and Elber- 
feld. The site of a major division of the |. G. Farben muni- 
tions company, the city suffered heavy Allied bombing 
during World War II. 


Wurttemberg [vur'-tem-bairk] Wurttemberg, a for- 
mer German state and monarchy in southern Germany, is 
now part of the German state of Baden-Wurttemberg. The 
historic region included parts of the BLAck Forest and the 
JURA mountains, but the population was largely centered 
in the Neckar River valley, an agricultural region. STUTT- 
GART, the former capital, is the commercial center. 

Ruled by the counts (later dukes) of Wurttemberg 
from the 11th century, Wirttemberg was made an inde- 
pendent kingdom by Napoleon in 1806. It became part 
of the German Empire in 1871, retaining internal au- 
tonomy as a constitutional monarchy until 1917, and 
remained a state of Germany until combined with BADEN 
im 1982; 


Wurzburg [vurts’-boork] Wurzburg is a city with a 
population of 129,582 (1982 est.) in the southern Ger- 
man state of Bavaria. Situated on the Main River, it is an 
inland port 100 km (62 mi) from Frankfurt am Main. A 
trade center for a farming region, Wurzburg exports wines 
and produces beer, medical and electronic equipment, 
and machinery. Landmarks include a Romanesque cathe- 
dral (begun 1034), Marienberg fortress (residence of the 
bishops, 1261-1720), Julius Hospital (1576-85), and 
the Wurzburg Residenz (virtually destroyed in World War 
[| but restored). At the University of Wurzburg (1582), 
Wilhelm Roentgen discovered X rays in 1895. 

Wurzburg became a bishopric in aD 741 and was ruled 
for centuries by prince-bishops. The diets of the Holy Ro- 
man Empire sometimes met in Wurzburg. Finally secular- 
ized in 1802, Wurzburg passed permanently to Bavaria in 
13 iS. 


Wuthering Heights Set against the wild back- 
ground of the Yorkshire moors, Wuthering Heights (1847; 
film, 1939), published under the pseudonym Ellis Bell by 
Emily BRonTE, is the most famous romantic novel in En- 
glish. The story concerns the demonic love between 
Catherine Earnshaw and the gypsy foundling Heathcliff. 
When Heathcliff’s love is thwarted by Catherine’s mar- 
riage to Edgar Linton, Heathcliff grows cruel and vindic- 
tive, taking his revenge by eloping with Edgar’s sister, 
then brutalizing everyone within his power. Wuthering 
Heights renders in prose the intensity of the lyric poem 
and captures the bleakness and mystery of the landscape 
Surrounding Haworth, Bronté’s Yorkshire home. 


Wyandot see Huron 


Wyatt, Sir Thomas The poet and courtier Sir Tho- 
mas Wyatt, b. 1503, d. Oct. 11, 1542, introduced (with 
Henry Howard, earl of SURREY) the sonnet form into En- 
glish verse. Some of his lyrics are translations from 
Petrarch, but some of his finest poems, including his no- 
table satires, are derived from his own experience in love 
and politics. Wyatt, who had been a lover of Anne Boleyn 
before her marriage to Henry VIII, was twice imprisoned 
on suspicion of treason. 


Wycherley, William [wich’-ur-lee] William Wycher- 
ley, b. 1640, d. Jan. 1, 1716, was perhaps the most inci- 
Sive satirist among Restoration dramatists (see RESTORA- 
TION DRAMA). His first play, Love in a Wood (1671), earned 
him a reputation as a wit and led to an affair with the 
duchess of Cleveland. The less successful Gentleman 
Dancing-Master (1672) was followed by his masterpiec- 
es, The Country Wife (1675) and The Plain Dealer 
(1676). His abrupt retirement from the stage after these 
triumphs remains puzzling. His later years were marked 
by illness, debt, and imprisonment; his deathbed mar- 
riage to a young woman constituted a scene as grotesque 
as any in his plays. 


Wycliffe, John [wy’-klif] English theologian and re- 
former John Wycliffe (or Wyclif), b. c.1328, d. Dec. 31, 
1384, was a precursor of the Protestant Reformation. He 
taught at Oxford University, where he became known as a 
brilliant scholastic theologian and the most respected de- 
bater of his time. Becoming a key figure in the anticleri- 
cal party of JoHN OF GAUNT, duke of Lancaster, Wycliffe 
attacked the rights claimed by the church, calling for a 
reformation of its wealth, corruption, and abuses. He 
looked to the king as the legitimate authority for church 
purification. 

After the Great Papal Schism began in 1378, 
Wycliffe’s views became much more radical. In De potes- 
tate papae (On Papal Power, 1377-78) he rejected the 
biblical basis of papal authority, insisted on the primacy 
of Scripture, and advocated extensive theological reform. 
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His views on the Eucharist (he denied transubstantiation) 
and advocacy of a vernacular Bible brought him into fur- 
ther conflict with the church and cost him support. Ten 
conclusions drawn from his writings were condemned in 
1382, and his Oxford disciples were forced to recant; but 
Wycliffe himself was neither tried nor personally con- 
demned during his lifetime. After his death he was con- 
demned by the Council of Constance (May 4, 1415), and 
his body was ordered exhumed and burned. 

Wycliffe’s ideas were taken up and disseminated in 
England by the Poor Preachers and later by the LOLLARDs, 
although the exact relationship is unclear. The Czech re- 
former John Huss extended Wycliffe’s influence on the 
Continent. 


Wyeth, Andrew [wy’-eth] Andrew Wyeth, b. Chadds 
Ford, Pa., July 12, 1917, is one of the most popular 
American artists. He received his artistic training from his 
father, N. C. Wyeth, a noted book and magazine illustra- 
tor. Andrew Wyeth paints in both watercolor and tempera. 
His early watercolors were painted in a fluid manner re- 
sembling that of Winslow Homer, but he soon adopted 
the technique of dry brush, a more controlled and accu- 
rate method of handling the medium, which he uses for 
both sketching and finished paintings. Most of Wyeth’s 
best-known works are painted in egg tempera, which al- 
lows him to attain the greatest possible degree of preci- 
sion in rendering his subjects. 

Wyeth draws his subjects primarily from the farming 
community of his native Chadds Ford, Pa., and the fish- 
ing town of Cushing, Maine. His response to the land and 
the people who live and work on it can be seen in Tenant 
Farmer (1961; Delaware Art Museum, Wilmington), 


Ground Hog Day (1959) exemplifies Andrew Wyeth’s brilliant 
handling of light and texture. (Philadelphia Museum of Art.) 


painted in Chadds Ford, which suggests the unseen ten- 
ant farmer’s struggle with nature, and Christina’s World 
(1948; Museum of Modern Art, New York City), painted 
in Maine. 


Wyeth, N. C. The American painter and illustrator 
Newell Convers Wyeth, b. Needham, Mass., Oct. 22, 
1882, d. Oct. 19, 1945, father of Andrew Wyeth and 
grandfather of James Wyeth, was the first of three gener- 
ations of Wyeth artists. N. C. Wyeth, as he came to be 
known, left his home in Massachusetts when he was 21 
years of age to study art with the famous illustrator 
Howard PYLe. From his teacher he acquired a resolutely 
naturalistic style that lent itself well to the narrative paint- 
ing and book illustrations for which he became famous. 
His major work was the illustration of 25 juvenile clas- 
sics—including Tom Sawyer, Treasure Island, and Robin- 
son Crusoe—for Charles Scribner's Sons. He was killed in 
an automobile accident. 


Wyler, William A three-time winner of the Academy 
Award for best director during the 1940s and ’50s, Wil- 
liam Wyler, b. Alsace, July 1, 1902, d. July 27, 1981, was 
generally regarded as the foremost craftsman among Hol- 
lywood directors. Wyler’s long association with producer 
Samuel Goldwyn resulted in a number of films based on 
literary texts, including Dodsworth (1936), Dead End 
(1937), Wuthering Heights (1939), and The Little Foxes 
(1941). Mrs. Miniver (1942) won Wyler his first Academy 
Award, a success capped by that of the award-winning 
The Best Years of Our Lives (1946), whose depiction of 
returning war veterans was praised for having brought a 
new maturity to American films. Subsequent Wyler films 
of note include The Heiress (1949), Detective Story 
(1951), Roman Holiday (1953), Ben-Hur (1959), for 
which he received a third Academy Award, and Funny Girl 
(1968). 


Wyndham, John [wind’-uhm] The English science- 
fiction writer John Beynon Harris, b. July 10, 1903, d. 
Mar. 11, 1969, became famous under the name John 
Wyndham as the author of The Day of the Triffids (1951; 
film, 1962) and The Kraken Wakes (1953). Classic ex- 
amples of the disaster novel, these works examine the re- 
actions of civilized people and their institutions to catas- 
trophe. The Midwich Cuckoos (1957; filmed as The Vil- 
lage of the Damned, 1960) and Trouble with Lichen 
(1960) consider the conformist reactions of society to su- 
perior human beings. 


Wyoming Wyoming, one of the Mountain States of 
the western United States, is the 9th largest state and 
competes with Alaska for the rank of least-populated 
State. It extends 443 km (275 mi) from north to south 
and 587 km (365 mi) from east to west and includes 
within its four straight borders an area similar in size to 
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AT A GLANCE 


WYOMING 


Land: Area: 253,349 km? (97,818 mi’); rank: 10th. 
Capital and largest city: Cheyenne (1990 pop., 50,008) 
Counties: 23. Elevations: highest—4,207 m (13,804 ft), 
at Gannett Peak; lowest—945 m (3,100 ft), at the Belle 
Fourche River. 


People: Population (1990): 455,975; rank: 50th; den- 
sity: 1.8 persons per km? (4.6 per mi2). Distribution 
(1990): 65% urban, 35% rural. Average annual change 
(1980-90): -0.3%. 


Government (1993): Governor: Mike Sullivan, Demo- 
crat. U.S. Congress: Senate—1 Democrat, 1 Republican; 
House—1 Republican. Electoral college votes: 3. State 
legislature: 30 senators, 64 representatives. 


Economy: State personal income (1989): $6.9 billion; 
rank: 50th. Median family income (1989): $32,216; 
rank: 29th. Agriculture: income (1989)—$856 million. 
Lumber production (1991): 213 million board feet. Min- 
ing (nonfuel): value (1988)—$710 million. Manufactur- 
ing: value added (1987)—$493 million. Services: value 
(1987)—$1.4 billion. 


Miscellany: Statehood: July 10, 1890; the 44th state. 
Nicknames: Equality State, Cowboy State; tree: cotton- 
wood; motto: Equal Rights; song: “Wyoming.” 


what was formerly West Germany. Montana is to the 
north, Nebraska and South Dakota to the east, Colorado 
and Utah to the south, and Idaho to the west. Rich in en- 
ergy resources, Wyoming became a territory in 1868 and 
attained statehood on July 10, 1890. Its name derives 
from a Delaware Indian term meaning “at the big plains,” 
and its nickname, “Equality State,” was earned in 1869 
when Wyoming women became the first in the United 
States to win the right to vote. Cheyenne, the capital, was 
founded in 1867 and is one of the state’s earliest perma- 
nent settlements. 


Land and Resources 


Located at an average elevation of 2,042 m (6,700 ft), 
Wyoming is higher than any other state except Colorado. 
Two-thirds is occupied by rolling plains at elevations be- 
tween 1,130 m (3,700 ft) and 1,860 m (6,100 ft); about 
one-third is part of the rugged Rocky MOuNTAINS and rises 
in places to more than 3,900 m (13,000 ft). The plains 
of eastern Wyoming are broken by the prominent BLACK 
HILLS and Devils Tower volcanic neck and are part of the 
GREAT PLAINS. The plains of the Wyoming Basin (south- 
western Wyoming) and the Big Horn Basin (north central 
Wyoming) are similar in appearance to those of the Great 
Plains but physiographically are part of the Rockies. The 
Central Rockies dominate Wyoming north and west of the 


Western 
meadowlark 


Indian 
paintbrush 


Wyoming Basin and include the Big Horn Mountains and 
Teton, Absaroka, Wind River, Salt River, and Bear River 
ranges. The Laramie and Medicine Bow mountains along 
the southern border are part of the Southern Rockies. The 
CONTINENTAL DiviDE traverses Wyoming. It divides to en- 
close the Great Divide Basin near Rawlins and reaches its 
lowest point of 2,301 m (7,550 ft) at South Pass. 

Soils. Except for strips of alluvial soil in some valleys, 
which are productive when irrigated, most soils in the 
mountains tend to be shallow and acidic. More mature 
and fertile brown earths cover parts of the eastern plains 
and are often of considerable depth. Alkali soils, unsuit- 
able for farming, are common in desert and semidesert 
areas. 

Rivers and Lakes. About 4% of Wyoming drains into 
the Great Divide Basin, a basin of inland drainage; ap- 
proximately 72% drains into the Missouri River system; 
17% into the Colorado River system; 5% into the Colum- 
bia River system; and 2% into Utah’s Great Salt Lake. 
Major Wyoming rivers tributary to the Missouri include the 
YELLOWSTONE, Wind-Big Horn, Powder, Belle Fourche, 
North Platte, and Laramie rivers. The major tributary to 
the Colorado is the GREEN River, and Wyoming’s major 
tributary to the Columbia is the SNAKE River. Yellowstone 
and Jackson are the largest natural lakes; numerous arti- 
ficial lakes, used for power, irrigation, and recreation, 
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control the flow of most larger rivers. Extensive ground- 
water reservoirs underlie parts of southeastern Wyoming. 

Climate. Wyoming has a cool and dry climate because 
of its elevation and the “rain shadow effect” that causes 
most precipitation to fall in the mountains and leaves 
lowland areas with semidesert and desert conditions. 
Mean annual rainfall averages 305 mm (12 in) for the 
state as a whole but ranges from 1,016 mm (40 in) in the 
mountains to less than 127 mm (5 in) in the Red Desert 
of the Great Divide Basin. 

Mean high temperatures in July reach between 29° C 
(85° F) and 32° C (90° F). January temperatures average 
—12° to —2° C (10° to 28° F). Periodic warm spells give 
way to cold waves and periods with below —18° C (0° F). 

Vegetation and Animal Life. About 16% of Wyoming is 
forested, with lodgepole pine, Engelmann spruce, Douglas 
fir, and aspen the most valued trees in the mountains. Most 
of the lowlands are treeless, except along watercourses; 
natural grasslands cover 40% of the state, predominating 
in semiarid areas, and sagebrush and greasewood cover 
more than 40%, mainly in drier regions. The grizzly bear is 
now an endangered species, but still relatively abundant 
are brown and black bears, moose, elk, deer, bobcats, 
mountain lions, pronghorn antelope, coyotes, mountain 
sheep, prairie dogs, weasels, and beavers. 

Resources. Wyoming has the world’s largest known de- 
posit of trona (source of sodium carbonate) and abundant 
energy resources, including petroleum, natural gas, coal, 
oil shales, and uranium. Coal reserves are estimated at 
849 billion metric tons (936 billion U.S. tons). Other 
minerals include bentonite, sulfur, iron ore, phosphate, 
gypsum, and feldspar. 


People 


Wyoming is the second most sparsely populated state af- 
ter Alaska. About half of the inhabitants live in the south- 
east quadrant of the state. The largest cities are CHEY- 
ENNE, CASPER, LARAMIE, Rock Springs, Gillette, and Sheri- 
dan; only Casper and Cheyenne had more than 60,000 
inhabitants in their metropolitan areas in 1990. Accord- 
ing to the 1990 census, almost 95% of the population 
are white, 5.7% are Hispanic, 2.1% are American Indi- 
ans, and less than 1% are black. Less than 2% of the to- 
tal population are foreign-born. Protestants make up the 
largest religious group, followed by Roman Catholics, 
then Mormons. 

Education. Tax support for education was first enacted 
by the territorial legislature in 1869, and six years later 
Wyoming’s first high school was established in Cheyenne. 
The University of Wyoming (1886) at Laramie is publicly 
controlled. The principal libraries are in Cheyenne and at 
the University of Wyoming. 

Cultural Institutions. Wyoming’s museums include the 
State Museum and Art Gallery in Cheyenne, the Buffalo 
Bill Historical Center, which includes the Whitney Gallery 
of Western Art, in Cody, and the Pioneer Memorial Muse- 
um in Douglas. Cheyenne and Casper both support sym- 
phony orchestras; Casper also has the well-known Casper 
Drum and Bugle Corps. Cheyenne has the state’s largest 
rodeo during the Frontier Days in July. 


The Snake River winds through Jackson Hole, a valley flanked by 
the Teton Range of northwestern Wyoming. The Tetons are fa- 
mous for their scenic state and national parks and wildlife refuges. 


Historical Sites. |mportant historical sites include the 
remains of a fur-trading and military fort of the Old West 
at Fort Laramie National Historic Site (near Torrington), 
restorations at Fort Bridger State Historic Site, and re- 
mains of old Fort Fetterman northwest of Douglas. 

Communications. Wyoming has numerous radio and 
television stations as well as cable television systems in 
many communities. Major daily newspapers include the 
Casper Star Tribune and Cheyenne’s Star Tribune and 
Wyoming Eagle. 


Economic Activity 


Livestock ranching, mining, and tourist activities contin- 
ue to be Wyoming’s principal sources of income. Ranking 
last among the states in value added by manufacture, 
Wyoming is sometimes said to have a colonial-type econ- 
omy, exchanging coal, petroleum, uranium, iron ore, 
electricity, natural gas, cattle, wheat, sugar, and wool 
with other states for needed manufactured goods. 

Mining. Petroleum is the most valuable mineral prod- 
uct, followed by coal, natural gas, sodium carbonate 
(from trona), and uranium. Wyoming’s coal attracted 
much attention in the 1970s as a national energy alterna- 
tive to imported petroleum, and production subsequently 
increased. Wyoming is the leading producer of uranium 
and trona. Other valuable minerals include bentonite, 
gypsum, sand and gravel, and clays. 

Agriculture. Livestock and livestock products account 
for more than 80% of all farm income in Wyoming. Cattle 
are the state’s leading commodity, followed by sheep, 
hay, and wheat. Some wheat and barley grown in eastern 
Wyoming are dry-farmed; most other crops, including 
sugar beets, hay, beans, and potatoes, are irrigated. 
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Tourism. Tourism is a leading source of income in Wy- 
oming. Major attractions are YELLOWSTONE NATIONAL PARK 
and Grand Teton National Park. Other attractions include 
Devils Tower National Monument; Flaming Gorge Nation- 
al Recreation Area; Horseshoe Bend and Big Sandy rec- 
reation areas; and Boysen, Buffalo Bill, Glendo, Guern- 
sey, Hot Springs, Sinks Canyon, Keyhole, and Seminoe 
state parks. Resorts are in and around the areas of JACK- 
SON HOLE, Cody, Wind River Range, Big Horn Mountains, 
and Saratoga Valley. 

Transportation. Wyoming’s main highways are Inter- 
state 80, which crosses southern Wyoming via the Wyo- 
ming Basin and is the nation’s least elevated route across 
the Rocky Mountains; and Interstates 90 and 25, which 
serve eastern parts of the state. The state is served prima- 
rily by the Union Pacific Railroad, which crosses southern 
Wyoming; the Burlington Northern; and the Chicago and 
Northwestern railroads. There has been no rail passenger 
service in Wyoming since 1983, when Amtrak discontin- 
ued its passenger trains through Wyoming. Casper, Chey- 
enne, and Riverton-Lander are the principal airports. 

Energy. Almost all of Wyoming’s electrical energy 
needs are produced from coal-burning plants. Hydroelec- 
tric power is also an energy source in the state. Much of 
the electricity generated in Wyoming is transmitted to 
nearby states. Wyoming’s stringent antipollution laws 
limit water pollution and stack emissions by the industry. 


Government and Politics 


Wyoming is governed under the original constitution of 
1890, which has been amended many times. The legisla- 
ture consists of a 30-member senate and a 64-member 
house of representatives. The governor is elected for a 4- 
year term; the state has no office of lieutenant governor. 
The judicial system consists of a supreme court, district 
courts, and various other courts. Local government is in the 
hands of counties and municipalities. Throughout the years 
Wyoming voters have nearly always elected Republican 
legislatures, but governors and congressional representa- 
tives have been split between Democrats and Republicans. 


History 


Archaeological findings indicate that Wyoming was occu- 
pied as early as 7000 Bc. During the early 19th century 
travelers encountered Crow, BLACKFooT, UTE, FLATHEAD, 
SHOSHONI, CHEYENNE, and ARAPAHO Indians; Sioux moved 
in during the 19th century. The Indians were important 

Partners in the early FUR TRADE but became increasingly 
hostile as their hunting lands were destroyed. Except for 
the Shoshoni and Arapaho, now on the Wind River Reser- 
vation, all were driven from the state by 1878. 

_ Early explorers were fur traders. Some historians ques- 
tion whether Francois and Louis Joseph de La Vérendrye 
were the first to arrive when they explored parts of the West 
in 1742-43. In 1803 the Louisiana Purchase transferred 
Wyoming to the United States, and in 1805 the French- 
Canadian fur trader Francois Antoine Larocque became the 
first authenticated visitor. John CoLTER became the first 
explorer of western Wyoming in 1807. Other early explorers 
were Wilson Price Hunt, who led the Overland Astorians 


westward through Wyoming in 1811; Robert Stuart, who 
led the first party eastward across Wyoming in 1812 via the 
South Pass; and Jacques La Ramie, for whom Fort Laramie 
and the city of Laramie were later named. The fur trade 
expanded rapidly during the 1820s and brought to Wyo- 
ming William H. ASHLEY and such colorful MOUNTAIN MEN as 
James (“Jim”) BRIDGER, Jedediah Smith, William L. (“Bill”) 
Sublette, David E. Jackson, and Robert Campbell. Increas- 
ing competition with the Hudson’s Bay and American Fur 
companies depleted the beaver catch and brought an end 
to the fur trade by 1840. 

Westward-bound traffic became important after John 
C. FREMONT led a government expedition across Wyoming 
in 1842, and many mountain men found work as guides 
and supply men on newly developing trails to the West. 
The principal trail followed the Platte and Sweetwater riv- 
ers and crossed the Continental Divide at South Pass. 
This became known as the OREGON TRAIL and, after 
Brigham Young led the Mormon migration through Wyo- 
ming into Utah in 1847, as the Mormon Trail. It became 
known as the California Trail after 1849 and was used by 
the pony express (1860-61) and by stagecoaches until 
the Overland Trail opened farther south. Treaties with the 
Indians and cavalry stations at Forts Bridger, Laramie, 
Fetterman, and elsewhere protected the early travelers, 
but attacks increased during the Civil War after the Boze- 
MAN TRAIL In northeastern Wyoming was blazed across I|n- 
dian hunting grounds in 1863. Two major Wyoming bat- 
tles during the ensuing hostilities were the Fetterman 
Massacre of 1866, in which Lt. Col. W. J. Fetterman and 
81 men from Fort Phil Kearny were killed by Sioux Indi- 
ans under Chief Red Cloud, and the Wagon Box fight of 
1867, in which more than 1,000 Sioux were driven back 
by Capt. James Powell. 

In 1868 the new territory of Wyoming was created 
from lands once part of the Oregon, Dakota, Utah, and 
Idaho territories. Permanent settlement began with the 
construction of the Union Pacific Railroad across the 
southern part of the state in 1867-69. A string of com- 
munities—including Cheyenne, Laramie, Green River, 
and Evanston—sprang up to serve the rail construction 
crews. Early pioneer settlers concentrated on running the 
railroad, exploiting coal and other minerals, and running 
livestock on the open range. Cattle ranching became big 
business. Violent range wars developed between cattle 
and sheep men, and increased cattle rustling brought vi- 
olent reprisals such as those of the Johnson County War 
in 1892. Few farmers settled in Wyoming under the 
Homestead Act of 1862, but ranchers and cowboys began 
filing claims to and fencing the better range and water- 
holes, legally and illegally, toward the end of the century. 

In 1890, after nearly 22 years as a territory, Wyoming 
became the 44th state to join the Union. Petroleum (first 
produced during the 1880s and a boom industry after 
1910), trona (discovered in 1938), and uranium (discov- 
ered in 1918 and important since the 1950s) were, along 
with tourism, the principal activities until coal exploita- 
tion and power generation gained prominence during the 
1970s. Some Wyoming residents expressed concern over 
industry’s destruction of the state’s scenic and environ- 
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mental assets and use of water resources, but the “colo- 
nial-type economy” is likely to continue well into the 21st 
century. 


Wyspianski, Stanistaw [vis-pee-ah’-nuh-skee] The 
greatest Polish dramatist of the late 19th and early 20th 
centuries, Stanistaw Wyspianski, b. Jan. 15, 1869, d. Nov. 
28, 1907, was also a theatrical innovator, poet, and paint- 
er. His plays fall into five categories—on ancient Greece, 
like Meleager (1898; Eng. trans., 1933); about medieval 
Krakow, the old Polish capital, like Bolestaw Chobry (Bole- 
Slaus the Bold, 1900); about the November Insurrection of 
1830, like Warszawianka (The Varsovienne, 1898); about 
Polish national problems, like Wesele (The Wedding, 
1901), his best-known work; and with contemporary 
themes, like Sedziowie (The Judges, 1907). In the theater, 
Wyspianski’s major contribution was his preparation of all 
extant parts of Adam Mickiewicz’s monumental Forefa- 
thers’ Eve for a unified production (1901). 


Wyszynski, Stefan [vish-in’-skee] Cardinal Stefan 
Wyszynski, b. Aug. 3, 1901, d. May 28, 1981, archbish- 


op of Gniezno and Warsaw from 1948, led the Polish 
Catholic church to an influential position within Commu- 
nist Poland. Imprisoned by the regime from 1953 to 
1956, he later avoided confrontation while pushing for 
greater religious freedom. During the crisis of 1980-81, 
Wyszynski played a crucial mediating role between the 
workers and the government. 


Wythe, George [with] George Wythe, b. Elizabeth 
City County, Va., 1726, d. June 8, 1806, American 
statesman, lawyer, and judge, was an outstanding jurist 
and a signer of the Declaration of Independence. After his 
admission to the bar in 1746, Wythe served in the Vir- 
ginia House of Burgesses. In 1764 he drafted a Virginia 
protest against the proposed Stamp Act. He served 
(1775-76) in the Continental Congress and then, with 
Thomas Jefferson and Edmund Pendleton, revised Vir- 
ginia’s laws. In 1779, at the instigation of Jefferson, 
once his student and now governor of Virginia, Wythe 
received the chair of law at the College of William and 
Mary, the first such chair in America, which he held 
until 1790. He helped secure Virginia’s ratification of 
the Constitution in 1788. 
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X X/*x is the 24th letter of the English alphabet. Both 
the letter and its position in the alphabet were derived 
from the Latin alphabet. The origin of the sign and its in- 
troduction into the Latin alphabet, however, are obscure. 
The letter does not occur in the Etruscan alphabet; it ap- 
parently was borrowed into the Latin from a western 
Greek alphabet. The original Semitic writing system did 
not have a sign for the sound ks that Xx represents. The 
eastern Greeks converted the Semitic sign samekh to this 
use and called the letter x/; another sign that resembles 
X/x, also of uncertain origin, was called chi and was used 
for the sound kh. Western Greek alphabets, however, 
used the sign chi for the sound ks, and this usage was 
adopted into the Latin alphabet. 

X/x represents a number of sounds in modern English. 
It may be pronounced as ks (expert), ksh (anxious), gZ 
(exist), and gzh (/uxurious). In the initial position of words 
of foreign, mostly Greek, origin, such as xylophone, and in 
the word anxiety, it may also be pronounced as z. 
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X-ray astronomy X-ray astronomy is the observation 
of celestial objects that emit radiation in the region of the 
electromagnetic spectrum where the wavelengths are 
shorter than ultraviolet light. This region extends from 
about 10 A (angstrom) to less than 0.01 A. The corre- 
sponding energies of the X rays that reach the solar sys- 
tem range from a lower limit below 1,000 electron volts 
(1 keV)—interstellar matter absorbs anything less than 
this—to an upper limit near 1,000,000 electron volts (1 
MeV), determined by the rapidly diminishing intensity. X- 
ray observations are crucial in attacking a wide variety of 
fundamental problems with profound cosmological impli- 
cations, ranging from the large-scale structure of the uni- 
verse to the properties of such compact objects as pulsars 
and black holes. 

Because X rays are rapidly absorbed in matter (unlike 
the signals observed in radio astronomy, which can pene- 
trate the atmosphere to reach detectors on the ground), 
the first observation of nonterrestrial X rays awaited the 


X-RAY ASTRONOMY 61 


launching of rockets carrying suitable detectors. Geiger 
counters sent aloft in 1949 by Herbert Friedman and 
others of the U.S. Naval Research Laboratory confirmed 
the presence of solar X rays at wavelengths near 10 A. 
Designated Sco X-1, it became one of the first X-ray 
sources to be precisely identified optically. 

Even the early observations carried out using rockets 
revealed that the sky was in fact aglow with X rays. A 
number of satellites, including the Astronomical Nether- 
lands Satellite (ANS), Arie/ V, the 9th Orbiting Solar Ob- 
servatory (OSO 9), the 3d Small Astronomy Satellite (SAS 
3), and the 3d Orbiting Astronomical Observatory (OAO 
3, also known as Copernicus), subsequently obtained a 
significant body of X-ray data. The first satellite dedicated 
exclusively to X-ray astronomy was UHuRuU, which was 
placed in a nearly circular orbit over the Earth’s equator 
in 1970. In the late 197Qs the first two of three HIGH EN- 
ERGY ASTRONOMICAL OBSERVATORIES (HEAQ) added many 
more entries to the catalog of X-ray sources, and from 
1983 to 1986 the European Space Agency’s X-ray satel- 
lite Exosat conducted its survey mission. 


X-Ray Sources and Production Mechanisms 


Among the known X-ray emitters, a large number are 
compact objects, whereas the remainder are either super- 
nova remnants in our galaxy or extragalactic sources. 
Many have been optically identified, including a number 
of close BINARY STARS, WHITE DWARFS, Subdwarfs, flare stars, 
very young stars, and at least one nova. Aside from the 
diffuse X-ray background, about two-thirds of the sources 
are concentrated in the plane of our galaxy (see GALAXY, 
THE), including a ridgelike feature discovered by Exosat, 
or in the globular CLUSTERS associated with our galaxy. The 
rest lie in EXTRAGALACTIC SYSTEMS, Including radio galaxies 
(See RADIO ASTRONOMY; QUASARS). 

Several possible mechanisms can produce X rays from 
celestial objects. Just as visible light is radiated by the 
Sun’s 6,000-K gaseous surface, higher-energy (shorter 
wavelength) photons can be emitted in a thermal process 
by gas that is heated to a sufficiently high temperature. X 
rays are also produced as “bremsstrahlung,” the electro- 
magnetic radiations produced when a charged particle is 
deflected by a nucleus in a close encounter, thereby 
Changing the incident particle’s direction. Finally, 
charged particles moving at nearly the speed of light in a 
magnetic field emit SYNCHROTRON RADIATION (Sometimes 
called magnetic bremsstrahlung), which in accelerators is 
observed as visible light, but which may occur in the X-ray 
region in astronomical systems. 

Binary Systems. The brightest discrete source of low- 
energy X rays, Scorpius X-1 (Sco X-1), is a binary system 
that typifies this species of astronomical X-ray generator. 
One member, the X-ray source, is believed to be a com- 
pact star, whereas the other is a normal star. Gravitation- 
al energy given to the gas accreting from the primary star 
onto the compact star is apparently the source of energy 
for heating the plasma to the requisite temperature for X- 
ray emission. In at least two cases, Cygnus X-1 and possi- 
bly Circinus X-1, the compact object is a candidate for a 
BLACK HOLE. 


Supernova Remnants. The fact that supernova rem- 
nants emit X rays from a large fraction of the visible neb- 
ulae was first established by Herbert Friedman and his 
collaborators. Detectors aboard a stabilized Aerobee rock- 
et launched in 1968 as the Moon was about to occult the 
Crab nebula showed that the X rays disappeared slowly, 
rather than in the manner expected for a compact source. 
Instead, the radiation was coming from a region covering 
more than a third of a light-year—in other words, from 
about a third of the visible nebula. 

Galaxies and Galaxy Clusters. Astronomers believe that 
most galaxies, including our own, emit at least weak X 
rays. Some galaxies, called active nuclei galaxies, emit X 
rays many orders of magnitude stronger than those of nor- 
mal galaxies. Strong sources of X rays among the galaxies 
include NGC 5128, the quasar 3C 273, and the Seyfert 
galaxy NGC 4151. 

Improvements in both the sensitivity and spatial reso- 
lution of X-ray detectors have made it possible to identify 
aS individual components objects that had previously 
been lost in the general X-radiation background. For ex- 
ample, it has been found that X rays emanate from the 
gravitationally bound hydrogen-helium gas that lies 
among clusters of galaxies. 

In addition, clusters of clusters—superclusters—con- 
sisting of 6 to 12 clusters are potent X-ray emitters. The 
amount of gravitationally bound hot hydrogen and helium 
gas in superclusters, which may be 150 million light- 
years in diameter, may be 20 million billion times the so- 
lar mass—5 to 10 times the mass of all the materials 
seen in the galaxies in the supercluster at other wave- 
lengths. This may be material left over from the “big 
bang,” and it may serve as a kind of “cement” that gravi- 
tationally binds the clusters into superclusters. 

This possibility has profound implications for the evo- 
lution of the universe. It appears that much matter has 
escaped detection by traditional methods—the so-called 
“missing” mass, the determination of which is crucial to 
the arguments for a finite versus an infinite universe. Un- 
detected mass Is needed to “close” the universe through 
gravitational collapse after about 80 billion years (see 
COSMOLOGY, ASTRONOMY). 

Bursters. An event that is extreme by any standards is 
an X-ray burst known as a burster. In a rapidly evolving 
sequence, the radiation intensity increases tenfold at a 
rate 100 times faster than other cosmic X-ray variations. 
Some sources are observed only when they are bursting, 
although for others the much lower background emission 
can be detected. The first detected burster, 3 U1820-30 
in the globular cluster NGC 6625, was discovered in 
1975 by the ANS satellite. The rise time of the burst was 
Q.7 sec, it lasted 2 sec, and it decayed in 8 sec. About 
30 bursters have since been observed. They seem to be 
concentrated in the galactic disk and bulge, although 
some are in the galactic halo. A given source is active and 
bursting roughly 10 percent of the time in our galaxy, and 
each recurs in a reasonably well-defined interval that is 
about a thousand times as long as the burst duration. The 
significance of bursters to X-ray astronomy is similar to 
that of the discovery of pulsars to radio astronomy. Burst- 
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ers may be the result of nuclear explosions on the surface 
of neutron stars, caused by infalling material from com- 
panion stars. 


X-Ray Detectors 


A wide variety of detectors has been used to observe X 
rays. The simplest of these was a pinhole camera that 
photographed the Sun in X-ray “light.” Photon-counting 
devices ranging from simple GEIGER COUNTERS to sophisti- 
cated systems using combinations of solid-state detectors 
have been flown on rockets and satellites. Because X rays 
are rapidly absorbed (for example, the intensity of 1-keV X 
rays is cut in half by an extremely thin section of alumi- 
num), thin observation windows are required in the rock- 
ets and satellites. Energy resolution is attained by inter- 
posing filters in the beam or by observing pulse-height 
distributions from proportional counters, scintillators 
such as crystals of Cs!l and Nal that convert the ionization 
into light, and the more contemporary solid-state devices. 
Bragg spectrometers, in which reflection occurs selec- 
tively in a narrow energy band, are also used. 

The first X-ray telescopes, such as the one launched 
aboard the HEAO-// satellite, could not utilize the same 
optical techniques that conventional telescopes use. Be- 
cause of their very short wavelength, X rays cannot be 
easily refracted (bent) or reflected. They can be slightly 
deflected (grazed) and focused by a pair of crossed graz- 
ing-incidence surfaces of a paraboloid-hyperboloid shape, 
but the resulting images are poor, and the reflecting sur- 
faces—polished quartz coated with nickel—are both 
heavy and costly. Recently, however, astronomers have 
achieved success in designing a concave surface that re- 
fracts and reflects X rays. The surface is coated with 
many alternating thin layers (each a few atoms thick) of 
carbon and tungsten. High-altitude tests with a telescope 
designed around the new optics have achieved X-ray im- 
ages of startling clarity. 

The long lapse between the birth of radio astronomy 
and the coming of X-ray astronomy occurred because the 
atmosphere rapidly attenuates X radiation, whereas it is 
transparent to radio radiation over a wide spectrum. X 
rays at the lower end of the spectrum can penetrate the 
atmosphere down to an altitude of only about 100 km 
(60 mi), a level that is accessible only to rockets. At the 
upper end of the X-ray spectrum, on the other hand, ob- 
servations are feasible by balloons, which can reach alti- 
tudes of roughly 40 km (25 mi). 

The HEAO satellites and Exosat enabled scientists to 
scan the celestial sphere over the entire range from 40 eV 
to 10 million eV with high sensitivity. The pointing preci- 
sion of Exosat was a few arc seconds, and the timing ac- 
curacy was 10 microseconds. Such resolution brings X- 
ray astronomy to a status comparable to that of present- 
day radio astronomy. The Advanced X-ray Astrophysics 
Facility (AXAF), one of NASA’s four Great Observatories, 
will greatly increase resolution of the X-ray sky when 
launched in the 1990s. 


X-ray diffraction see X RAYS 


X-ray therapy see RADIATION THERAPY 


X-ray tube = see X Rays 


Xrays X rays are invisible ELECTROMAGNETIC RADIATION Of 
wavelengths much shorter than that of visible light. The 
range of wavelengths, which is about 107 to 300 A, 
overlaps the longer wavelength ultraviolet and shorter- 
wavelength gamma-ray portions of the electromagnetic 
spectrum. X rays are produced when high-energy charged 
particles collide with other charged particles or with at- 
oms. They were discovered by accident in 1895 by Wil- 
helm C. Roentgen, who was experimenting with electrical 
discharges in an evacuated glass tube called a Crookes 
tube (See DISCHARGE, ELECTRICAL). Electrons were acceler- 
ated to high velocities and then struck the walls of the 
tube, giving rise to a penetrating radiation. 

Sources of X Rays. For the purposes of modern scien- 
tific research, powerful beams of X rays can be obtained 
from a number of advanced devices such as the synchro- 
tron, a form of particle ACCELERATOR. For more standard 
applications, an X-ray tube is used. A typical X-ray tube 
consists of an electrically heated cathode that emits elec- 
trons accelerated through tens of kilovolts in a high vacu- 
um before striking a metal anode. The X rays are emitted 
when the electrons strike the atoms of the anode. The X-ray 
spectrum consists of two superimposed parts, a continuous 
spectrum and a line spectrum called the characteristic 
spectrum, which is unique to the metal used as the anode. 

The continuous part of the spectrum is explained by 
classical theory as the radiation emitted by the electron 
as it collides with the nuclei of the atoms of the anode. 
Quantum theory explains it as the result of transitions be- 
tween the unbound states of the electron. Because un- 
bound energy states are continuous rather than discrete, 
the X-radiation (in the form of a photon) may have any 
energy less than the initial energy of the electron; hence 
the spectrum is continuous. 

The characteristic radiation is the result of a different 
process. As the high-energy electron strikes an atom of 
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the anode, it may impart enough energy to an atomic 
electron to cause it to be ejected from the atom. An elec- 
tron from a higher energy level may then make a transi- 
tion to the recently vacated energy level. This action is 
accompanied by the emission of a photon with a specific 
energy equal to the difference of the two energy levels. 
Thus a number of discrete frequencies are emitted, char- 
acteristic of the atoms of the anode. 

The most energetic and shortest wavelength photons 
are emitted when electrons are ejected from the lowest- 
lying energy levels, those corresponding to electron orbits 
close to the nucleus. Because the BINDING ENERGY of elec- 
trons is proportional to Z*, where Z is the atomic number 
(the number of electrons in the atom), the most energetic 
X rayS are produced when atoms with a large value of Z 
are bombarded by electrons of sufficiently high energy to 
eject inner-shell electrons. The proportionality between 
the frequency of the high-energy X rays and Z? was used 
by Henry Mosely in 1913 to arrange the chemical ele- 
ments in a sequence of increasing atomic number (see 
PERIODIC TABLE). 

X-Ray Diffraction. Because of the penetrating nature of 
X rays, the usual optical apparatus such as lenses, 
prisms, mirrors, and diffraction gratings are of no use in 
controlling X-ray beams. The wavelengths of X rays, how- 
ever, are of the same order of magnitude (a few ang- 
stroms) as the spacing between the atoms in solids, so it 
is possible to use a crystalline solid as a DIFFRACTION GRAT- 
ING for X rays. When a beam of X rays passes through a 
crystal, each plane of atoms reflects a small part of the 
beam. More precisely, each atom in the plane scatters 
some of the radiation; constructive INTERFERENCE Simu- 
lates reflection. Constructive interference of the radiation 
scattered from the different planes occurs when the rela- 
tion 2d sin @ = nA (Bragg’s law) is satisfied. Here A is the 
wavelength of the X radiation, d is the spacing between the 
planes, @ is the angle of incidence, and nis an integer. If d 
is known, it can be used to determine A, and vice versa. 

Knowing the atomic arrangement in a crystal is basic 
to understanding its properties. In the field of mineralogy, 
for example, structural investigations provided the basis 
for systematic classification of rock-forming minerals and 
subsequently explained how the rocks were formed. This 
knowledge in turn has proved to be invaluable in locating 
ore deposits and developing better methods for extracting 
the metals and other constituents. 

The methodology developed for single crystals also has 
aided the analysis of other kinds of matter. Noncrystalline 
solids scatter X rays coherently but without the regularity 
of a reciprocal lattice. The greater the degree of order 
present in such matter, the more nearly does the diffrac- 
tion diagram resemble that of a crystalline material, and 
the easier it is to deduce the details of the atomic array 
(structure). Many materials of practical interest, such as 
the natural polymers found in living matter and the syn- 
thetic polymers used to manufacture plastics in ever- 
growing amounts, have atomic arrays that are regular in 
Special ways but do not attain the three-dimensional reg- 
ularity of crystals. Typical polymers consist of large mole- 
cules that do not form packings as regular as those in 
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crystals. Because of their large spacings (small reciprocal 
Spacings), such molecular arrays yield diffracted beams 
at relatively small angles, and a new subfield of X-ray 
crystallography has been developed to study such small- 
angle scattering. A magnetic device called an undulator, 
developed in the late 1980s, enhances the brightness of 
the X-ray flash and makes possible the study of increas- 
ingly smaller molecules by such means. 

X-Ray Spectrometer. X-ray measurements are per- 
formed with the X-ray spectrometer. In this instrument a 
beam of X rays is collimated by a succession of slits into 
a narrow beam and made to strike a suitable crystal at an 
angle. An X-ray detector, such as an ionization chamber, 
is arranged to intercept the reflected beam. The angle @ is 
changed by rotating the crystal and the detector, and the 
intensity corresponding to the wavelength given by Bragg’s 
law is measured from the response of the detector. 

If the wavelength of the X radiation is known, Bragg’s 
law may be used in experiments to determine d, the spac- 
ing between the planes in a crystal. Much may be learned 
about the structure of the crystal through measurement of 
this spacing for various sets of planes. For simple crystals 
the complete determination of the arrangements of the at- 
oms and their separations within the crystal may be made. 

Applications. X-ray crystallography has been an invalu- 
able tool in the field of CONDENSED-MATTER PHYSICS, and X- 
ray MICROSCOPES and other forms of X-ray probes are used 
in many other fields of research. For example, X-ray ab- 
sorption spectroscopy serves in the study of metals in liv- 
ing systems. The observation of X rays from outer space 
constitutes the science of X-RAY ASTRONOMY. X rays are also 
widely employed in technology to observe the inner struc- 
ture and behavior of materials. Their use has also expanded 
to fields such as X-ray lithography for the production of 
densely packed computer chips, and X-ray HOLOGRAPHY for 
the study of processes taking place within living cells. 

The most familiar applications of X rays are in medicine, 
where they are used both diagnostically and therapeutical- 
ly, aS in the treatment of cancers (See NUCLEAR MEDICINE; 
RADIOGRAPHY; RADIOLOGY). Because X rays can have harmful 
effects on tissues, their routine use for diagnosis is dis- 
couraged, but specialized examinations such aS MAMMOG- 
RAPHY are considered invaluable to modern medicine. 
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In 1959 the U.S. X-15A-2 flew faster and higher than any aircraft up to that time. Its flight speed of more than 
6,400 km/h (4,000 mph) necessitated coating the craft with 136 kg (300 Ib) of silicon-based ablator, which 


reduced its skin temperature to a safe level. 
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X-15 The X-15 was a research rocket-powered aircraft 
that achieved the greatest manned flight speed within the 
atmosphere. It was the culmination of several high-speed 
planes that evolved from the prototype Bell X-1, which, 
piloted by U.S. Air Force Captain Chuck YEAGER, was the 
first (Oct. 14, 1947) aircraft to exceed the speed of 
sound. The X-15 was a joint project of the U.S. Air Force, 
the U.S. Navy, and the National Advisory Committee for 
Aeronautics (NACA, later the National Aeronautics and 
Space Administration, or NASA). 

A single-seat plane with a wingspan of 6.7 m (22 ft), 
the X-15 incorporated new structural methods using an 
Inconel X chrome-nickel alloy covering a titanium and 
Stainless-steel airframe. An ejection seat capable of oper- 
ating at Mach 4 was included. The X-15’s XLR-99 rocket 
engine, which produced 26,000 kg (57,300 Ib) of thrust 
at sea level, was designed by the Thiokol Chemical Corpo- 
ration. The fuel was liquid oxygen and anhydrous ammo- 
nia. 

The X-15s were air-launched from beneath the star- 
board wing of a Boeing B-52 Stratofortress. The first of 
three X-15s (all built by North American Aviation) flew in 
1959. After initial flights using two uprated XLR-11 en- 
gines, Scott Crossfield made the first flight of an XLR-99- 
equipped plane on Nov. 15, 1960. From 1959 to 1968 
test pilots conducted 199 flights of the X-15s. NASA pi- 
lot Joseph Walker established an altitude record of 108 
km (67 mi, or 353,760 ft) on Aug. 22, 1963. The high- 
est speed attained—7,270 km/hr (4,520 mph), or Mach 
6.7—was reached by air force captain William J. (Pete) 
Knight on Oct. 3, 1967. NASA’s William Dana made the 
final X-15 flight on Oct. 24, 1968, and the program was 
terminated the following month. 


Xanthippe [zan-tip’-ee] Xanthippe, c.469 Bc-c.399 
BC, was the wife of Socrates. She is said to have nagged 
him for not being a better provider; hence, her name is 
synonymous with a shrewish wife. 


Xenakis, Yannis [zay-nah’-kis, yah’-nis] Composer 
Yannis Xenakis, b. Braila, Romania, May 29, 1922, of 
Greek parents, began his career as an architect, collabo- 
rating with Le Corbusier. Xenakis invented the idea of sto- 
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chastic music, that is, music based on the laws of proba- 
bility. Typical orchestral pieces are Metastasis (1954); 
Polytope (1967), for four orchestral groups placed in the 
audience; and Noomena (1975). He has also written 
many chamber works and a few taped works of electroni- 
cally manipulated sounds, such as Bohor | (1962). Al- 
though highly mathematical in theory, his music is hu- 
manistic in aim and seeks deep roots in the past. 


xenon [zee’-nahn] Xenon is the fifth member of the 
noble gases, Group O of the PERIODIC TABLE. Its symbol is 
Xe, its atomic weight is 131.30, and its atomic number is 
54. Its name is derived from the Greek word xenon, 
meaning “a stranger.” Discovered by William Ramsay and 
Morris Travers in 1898 in the residue from the distillation 
of liquid air, it is present in the Earth’s atmosphere to the 
extent of 1 part in 20 million. Xenon has a melting point 
of -111.9° C and a boiling point of -108.2° C. It was the 
first noble gas shown to form compounds, such as the 
fluorides XeF>, XeF,, and XeF, and the oxides XeQ3 and 
XeO,. The element is used in electron tubes, high-intensi- 
ty light sources such as stroboscopic lights, and bacteri- 
cidal lamps. In the laboratory, solid xenon becomes me- 
tallic under a pressure of 327,000 atmospheres and at a 
temperature of 32 K. 


Xenophanes [Zzen-ahf’-uh-neez] Xenophanes of Col- 
ophon, c.570—475 Bc, was a Greek poet and philosopher 
who lived on the coast of Anatolia. Although he probably 
knew the work of the Milesian School, his own interests 
differed from theirs, and, unlike them, he wrote In verse. 
Xenophanes attacked the anthropomorphic theology of 
the Greek poets and charged them with inappropriately 
ascribing human form, social life, and even moral weak- 
nesses to the gods. He claimed that each race and spe- 
cies creates gods in its own image. Ethiopians, for exam- 
ple, have black gods; horses, then, would have horse 
gods. He concluded that it is appropriate for God to be 
one, unchanging, and nonanthropomorphic and to rule 
everything by thought. 

Xenophanes was the first Greek thinker to express 
skeptical doubts about human knowledge. He argued that 
even if a person chanced to say the complete truth about 
gods and human beings, that person still would not know 
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it. He said that humans’ concepts are bound by human 
experience. 


Xenophon [zen’-uh-fahn] The Athenian Xenophon, 
c.430-c.354 Bc, was both a soldier and one of the most 
celebrated of the ancient Greek historians. Like Plato, he 
was a follower of Socrates in his youth, and he later wrote 
about Socrates in his Memorabilia and other essays. In 
401, Xenophon left Athens to join a mercenary army led 
by CYRUS THE YOUNGER against his brother King Artaxerxes 
I! of Persia. The Anabasis, his account of that campaign, 
describes the desperate efforts of the Greek army to make 
its way from Babylon to the Black Sea through the heart 
of hostile territory. Banished from Athens because of his 
pro-Spartan sympathies, Xenophon served in the Spartan 
army. 


xerography see ELECTROSTATIC PRINTING 


Xerxes I, King of Persia [zurk’-seez] Ruler of the 
Achaemenid Persian empire from 486 to 465 Bc, Xerxes 
was the son of Darius | and Atossa, daughter of Cyrus the 
Great. Although he was not Darius’s eldest son, he was 
designated crown prince about 498. At the beginning of 
his reign he put down a revolt in Egypt and another in 
Babylon, where he razed the walls and plundered the city. 
His most important action was the invasion of Greece that 
ended in defeat at the Battle of Salamis in 480 (see PEr- 
SIAN WARS). 

After the debacle in the west, Xerxes retired to his har- 
em and devoted his time to building palaces at Persepo- 
lis. He lived very much in the shadow of his father and 
even copied Darius’s inscriptions. Xerxes was assassinat- 
ed in 465 by his chief minister, Artabanus, and was suc- 
ceeded by his son Artaxerxes |. 


Xhosa [koh’-suh] The Xhosa, a cluster of related 
southern African tribes, once constituted a political chief- 
dom in what is now the Republic of South Africa. As a 
segment of the NGuNi group of BANTU-speaking peoples, 
they speak a language resembling ZULU. In 1985, Xhosa- 
speakers in South Africa (including the homelands of 
TRANSKEI and Ciskei) numbered more than 4 million. 

The Xhosa had lived in and about territory now known 
as the Transkei for several hundred years before their first 
European contact. They practiced animal husbandry and 
agriculture and were skilled copper and iron workers. 
Their political organization was highly centralized. De- 
scent was reckoned through the male line; bride-price 
(/obola), involving a transfer of cattle to the wife’s family, 
legalized marriage and offspring. Religion was deeply 
rooted in ANCESTOR worsHiP. Magic and medicine were 
Closely related, and the practice of witchcraft was com- 
mon. 

The political power of the Xhosa was destroyed during 
the 19th century by AFRIKANERS (Boers) and British. Mi- 
gratory labor and loss of land have further eroded Xhosa 


traditions. The South African government declared Trans- 
kei and Ciskei, territories the Xhosa share with other eth- 
nic groups, independent in 1976 and 1981, respectively. 


xi-hyperon (zee-hy’-pur-ahn] A xi-hyperon is either of 
two elementary particles created by nuclear events con- 
trolled by the strong interaction but decaying by process- 
es governed by the weak interaction into the lambda hy- 
peron and pions. Each of the xi-hyperons—xi-zero and xi- 
minus—is more massive than the proton. 

See also: FUNDAMENTAL PARTICLES. 


Xi Jiang (Hsi Chiang) [shee jee-ahng] The Xi Jiang 
(also Si Kiang), the major river in southern China, is about 
2,000 km (1,250 mi) long and drains an area of about 
330,000 km? (127,000 mi’). The river originates in Yun- 
nan province and flows generally eastward, ernptying into 
the South China Sea. The Xi Jiang is important commer- 
cially; GUANGZHOU (Canton) is located on the delta, and 
the river is navigable for large vessels for 275 km (170 
mi), to Wuzhou. 


Xia (Hsia) (dynasty) [shyah] China’s first political dy- 
nasty, the Xia (c.2205-c.1766 Bc), was founded—ac- 
cording to later texts—by members of the Siclan, de- 
scendants of the clan’s founder, Yu. The Xia reigned until 
its last ruler, Jieh, was overthrown by Tang, the founder of 
the SHANG dynasty. 

The period of the Xia and the succeeding Shang and 
ZHOU is known as the Three Dynasties. During this time, 
when civilization was emerging in China, the country was 
composed of numerous coexisting clans, of which the Xia 
and the Shang were the most prominent. The develop- 
ment of civilization in China and its concomitant political 
dynasties was a manifestation of the accumulated wealth 
of a clan and the exercise of its political dominance as 
the ruling dynasty. At the zenith of its rule, the Xia dynas- 
ty had sovereignty over vast areas rich in copper and tin 
deposits in southern Shanxi province—a region of tre- 
mendous economic significance in the emergence of Chi- 
na’s Bronze Age culture. 


Xiamen (Hsia-men) [shyah-men] Xiamen, or Amoy, is 
the major trading port in Fujian province, China. Part of 
the city is situated on an island and part on the mainland; 
the two parts are connected by a causeway on which a 
railroad has been built. Xiamen is sometimes called the 
“Garden in the Sea.” It has traditionally been a point of 
departure for people migrating from southern Fujian to 
Southeast Asia. As a result, any of its 343,700 inhabit- 
ants (1987 est.) either have been abroad or are relatives 
of Chinese living overseas. Xiamen has a fishing fleet, fish 
and fruit canneries, and factories producing machinery, 
rubber tires, and mining equipment. It became one of the 
first treaty ports of China after the First Opium WaR 
(1839-42) and was an important exporter of tea. In the 
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late 19th century Xiamen was the base from which the 
Chinese settled Taiwan. 


Xi’an (Sian) [see-ahn] Xi'an is a city in central China 
and the capital of Shaanxi province. Its population is 
2,650,000 (1989 est.). The city lies about 920 km (570 
mi) southwest of Beijing in a fertile, alluvial lowland at 
the foot of the Qin Ling Shan along the Wei, a tributary of 
the Huang He. Machines, electrical equipment, and tex- 
tiles are manufactured. An extensive rectangular wall 
(14th-16th century) still encompasses the central city. 
Within it are located the Shaanxi Provincial Museum and 
the 14th-centry Bell Tower. East of Xi’an is the grave 
complex of Shi Huangdi, the founder of the Jin (Chin) 
dynasty, which is guarded by thousands of life-size clay 
soldiers and horses. The city contains many universities. 

Xi'an, formerly Chang-an, is an ancient city. The nearby 
Banbo Village Museum shows relics of an ancient settle- 
ment from about 6000 Bc. The city was the capital of 11 
dynasties, including the Han (202 Bc-aD 220) and the 
Tang (618-906) and was probably the largest city in the 
world during the Tang period. It was the site of the Xi’an 
Incident in 1936, when Gen. Zhang Xueliang kidnapped 
CHIANG KAI-SHEK and forced him to unite with the Chinese 
Communists against the Japanese. 


Ximenes for Spaniards of this name, see JIMENEZ 


Xinjiang (Sinkiang) [sin-jee-ang] Xinjiang is an auton- 
omous region In northwestern China. Formally named the 
Xinjiang-Uygur Autonomous Region, it is the largest and 
the least populated administrative division of the country, 
with an area of 1,646,800 km* (635,855 mi*) and a 
population of 15,155,778. The region borders Mongolia, 
the USSR, Afghanistan, Pakistan, and India. The capital 
is Urumchi. 

Surrounded by some of the world’s loftiest mountain 
ranges—the ALTAI and Tarbagatay on the north, the KARA- 
KORAM, PAmirRS, and Kunlun on the south, and the TIAN 
SHAN on the west—Xinjiang also contains some of the 
lowest and driest areas of China, particularly the TAKLI 
MAKAN DESERT and the Tarim Basin. Deposits of iron, 
coal, petroleum, and tungsten are of commerical impor- 
tance. About a third of the population is Chinese, the ma- 
jority being UiGHuR and Kazakh herders. Where rainfall 
permits, wheat, corn, and cotton are grown. 

Xinjiang, which was long known as Chinese Turkistan, 
has been ruled variously by the Chinese, local Uighur war- 
lords, Mongols, and Kalmyks. The SILK Road between Chi- 
na and the Middle East crossed the region. Xinjiang be- 
came a province in 1884, although its remote location 
hindered China’s control. Xinjiang was made an autono- 
mous region in 1955. 


Xochicalco [soh-chee-kahl’-koh] Xochicalco, near 
Cuernavaca in Morelos, Mexico, was the center of a poor- 
ly understood regional state of Mesoamerica during the 


late Classic period (AD 600-950). By the 6th century ap, 
it had become a substantial civic-ceremonial center and 
probably dominated the surrounding region. After the col- 
lapse of TEOTIHUACAN in the 7th century, Xochicalco fur- 
ther expanded alongside several other regional states. 
Xochicalco’s power had waned by the time the ToLTEc 
state emerged in the 10th century. 

Xochicalco’s hilltop ceremonial center included a large 
ball court and a series of modest temple-pyramids and 
palaces built in a style reminiscent of Teotihuacan and 
TuLa. An undeciphered writing system also shows rela- 
tionships with Tula. The terraced slopes below central 
Xochicalco are covered with small structures that appar- 
ently once housed a large population. 


Xosa_ see XHOSA 


Xuanzang (Hsiian-tsang) [shoo-ahn’-dzahng’] Xuan- 
zang, 602-64, was a Chinese Buddhist monk, translator, 
and philosopher. In 629 he embarked upon a pilgrimage 
to India in search of the authentic teachings of BUDDHISM, 
and he returned to China 16 years later with more than 
650 basic Buddhist texts. After systematizing and trans- 
lating 75 of them, he published them as Datang xiyouji, 
translated in part as S/-yu-ki: Buddhist Records of the 
Western World (2 vols., 1884; repr. 1969). Xuanzang 
spent the last two decades of his life under imperial pa- 
tronage as a translator. His most significant philosophical 
work is Cheng weishi lun: The Doctrine of Mere-Con- 
sciousness (Eng. trans., 1973). His thinking was espe- 
cially influential in Japanese Buddhism. 


xylem see PLANT 


xylophone [zy’-luh-fohn] A xylophone is formed of a 
series of acoustically undercut, graduated wooden bars 
Suspended in keyboard arrangement on a frame, now typ- 
ically extending three-and-a-half octaves. A similar instru- 
ment an octave lower than a xylophone is a MARIMBA. Mod- 
ern instruments customarily carry tubular metal resona- 
tors below each bar. Manipulating two to four mallets, the 
player produces tones ranging from a brilliant, brittle 
sound to a mellifluous throbbing, depending on his 
choice of mallets. 

Ancestors of the xylophone originated in Southeast 
Asia and spread to Africa and the Americas before the 
period of European exploration. By the late 15th century 
a European xylophone was developing, with four rows of 
bars mounted on rolls of straw (Strohfiede/). This nonres- 
onant form of the instrument was deftly used by Camille 
Saint-Saens in his Danse Macabre (1874). 


XYZ Affair The XYZ Affair of 1798 led to an unde- 
clared naval war between France and the United States. 
The incident had its beginnings during the administration 
of George Washington, who angered the French by con- 
cluding Jay’s TREATY (1794) with Britain and seeking 
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(1796) to replace the American minister in Paris, James 
Monroe, who had been friendly to the principles of the 
French Revolution. Washington’s successor, John Adams, 
cautiously sent three commissioners to France to modify 
the Franco-American alliance of 1778, which was still in 
force; that alliance was an embarrassment to the U.S. 
government during the wars that broke out between Brit- 
ain and France in the wake of the French Revolution. 
France’s military victories emboldened the Paris govern- 
ment to ask for bribes and a loan from the United States 


before negotiations could begin. Supposedly unofficial 
requests were made by a Swiss banker named Hottenguer 
(Mr. “X,” as President Adams called him in messages to 
Congress), by a merchant from Hamburg named Bellamy 
(“Y"), and by a Mr. Hauteval (“Z”). Charles C. Pinckney, 
John Marshall, and Elbridge Gerry, the American commis- 
sioners, refused to pay the bribes. A public outcry arose in 
the United States over the request, and the so-called 
Quasi War of 1798-1800 between the United States and 
France ensued. 


GERMAN- 
GOTHIC 


Y Y/yis the 25th letter of the English alphabet. Both 
the letter and its position in the alphabet were derived 
from the Latin alphabet, which derived it from the Greek 
alphabet. 

Y/y, like the letters U, V, and W, came from the Greek 
letter upsilon. After Rome conquered Greece (1st century 
Bc), the letter upsi/on in the form Y was adopted into the 
Latin alphabet to transliterate borrowed Greek words into 
Latin. At that time, Greek upsi/on had a pronunciation 
like the German d (ue). Because Latin did not have such 
a sound, Y/y soon came to have the sound of the nearest 
Latin equivalent, /. 

In modern English pronunciation, Y/y functions as a 
vowel or consonant. As a vowel it has the sound of long / 
(try) or short / (tryst); it can also have the sound of long e 
(ready). As a consonant it is a voiced palatal, made by 
raising the middle of the tongue toward the palate and 
expelling the voiced breath. Like w, it is a semiconsonant, 
whereby it occurs only before a vowel, as in yes, providing 
a glide into that vowel. 


yachting see America’s CuP; BOAT AND BOATING 


Yahweh see Gop 


yak [yak] The yak, Bos grunniens, is a wild ox in the 
cattle family, Bovidae, found in the mountains of Tibet 
and adjacent areas. Agile, sure climbers, and good swim- 
mers, yaks roam icy mountainsides and valleys, grazing 
on coarse grasses. A wild bull may be 2.4 to 2.7 m (8 to 
9 ft) long, stand 1.8 m (6 ft) tall at its shoulder hump, 
and weigh approximately 545 kg (1,200 Ib). Yaks have 
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The yak can be domesticated and used as a pack and saddle ani- 
mal. The yak also serves as a source of milk and meat. 


long hair that hangs nearly to the ground like a fringe. 
Wild yaks are blackish brown, but smaller domesticated 
forms may be red or brown mottled with white. All males 
have large horns. 


Yakima (Indian tribe) [yak’-uh-maw] The Yakima, be- 
lieved to be the “Cuts-sah-nem” encountered (1806) by 
the LEwis AND CLARK EXPEDITION, are North American Indi- 
ans of the Sahaptin branch of the Penutian linguistic 
stock who formerly lived along the middle and upper 
reaches of the Yakima River in present-day southeastern 
Washington. Typical southern Plateau people, they relied 
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heavily on the salmon runs of their river. The Yakima win- 
tered in multifamily lodges of matting covered with earth; 
in Summer, mats alone covered the pole frameworks. So- 
ciety was formed by loosely organized bands, egalitarian 
in principle. Beginning in the early 19th century, Yakima 
culture was strongly influenced by that of the horseriding 
Plains peoples. 

The Yakima resisted the U.S. government efforts to re- 
move the Indians from their homeland, resulting in the 
Yakima Wars, 1855-58 (see INDIAN Wars). By 1859, 
however, most Yakima and neighboring peoples were Set- 
tled on the Yakima reservation in Washington. Their com- 
bined populations totaled approximately 6,846 in 1987. 


Yakima (Washington) Yakima (1990 pop., 54,827), 
the seat of Yakima County, lies in south central Washing- 
ton, 180 km (110 mi) southeast of Seattle. The city pro- 
cesses the area’s fruit, mint, and hops. The Cascade 
Range and Mount Rainier National Park are nearby. The 
original 1861 settlement, now called Union Gap, lies 6 km 
(4 mi) south of the city. In 1884 a railroad station was built 
on the present site, and the city was moved there. 


Yakut [yuh-koot’] The Yakut, or Sakha, are an Asian 
people who speak a northeast Turkic language (See URAL- 
Attaic languages). In the 1980s all of the more than 
350,000 Yakut lived in the Soviet Union, most of them 
as stockbreeders in the Lena River watershed of Siberia. 

The Yakut were driven north by Moneots in the 17th 
century. AS seminomadic breeders of horses and cattle, 
they traditionally did not possess wheeled carriages; they 
traveled through their snowy terrain on horses or skis, and 
oxen pulled loads on sledges. Traditionally tribal and 
clannish, the Yakut were organized into large family 
groups based on the father’s line. Gift giving, hospitality, 
and mutual assistance were universally observed cus- 
toms. The Yakut dressed entirely in leather, even to their 
underclothes. They lived in YURTS Covered with birch bark 
and dung, with winter quarters for livestock attached. By 
1900 the formerly shamanistic Yakut were all members 
of the Russian Orthodox church. 


Yakutsk [yuh-kutsk’] Yakutsk (1989 pop., 187,000), 
the capital of Yakut, an autonomous republic of the 
USSR, is a port on the left bank of the Lena River, in 
eastern Siberia. Located just south of the Arctic Circle, 
Yakutsk is the transportation and commercial hub of the 
republic. Woodworking and food processing are the major 
economic activities. Founded in 1632, Yakutsk quickly 
became a Russian base for the colonization of eastern Si- 
beria and a trade center for furs, cattle, and hides. Per- 
mafrost conditions necessitated the construction of most 
buildings on raised pilings. 


Yale, Elihu A wealthy English merchant, Elihu Yale, 
b. Boston, Apr. 5, 1649, d. July 8, 1721, served (1687- 


92) as governor in Madras, India, and later became a ma- 
jor benefactor of the college in Connecticut that became 
YALE UNiversity. Yale was taken to England as a child, 
and as a young man he went (1672) to India in the ser- 
vice of the British East India Company, a business ven- 
ture that made him wealthy. 

In 1701 the Connecticut colony set up a college that 
moved (1717) to New Haven. The Reverend Cotton 
Mather urged Yale to help the new school, indicating that 
it might assume the donor’s name in return. Yale sent the 
college three bales of India goods, some books, and a 
valuable portrait of George |. When sold, they yielded 
£562, a large sum for the time; in 1718 the college be- 
gan using Yale’s name. 


Yale University Established in 1701 as the Colle- 
giate School, Yale University is a private liberal arts coed- 
ucational institution in New Haven, Conn. It is a member 
of the Ivy League. In addition to Yale College there are 
schools of medicine, divinity, law, art, architecture, mu- 
sic, forestry and environmental studies, nursing, organi- 
zation and management, and drama and a graduate 
school of arts and sciences. Yale awarded the first Ph.D. 
in 1861. Notable facilities at Yale are the Beinecke Rare 
Book and Manuscript Library, the Peabody Museum of 
Natural History, the art gallery, the Center for British Art 
and British Studies, the Institute of Human Relations, the 
Institute of Far Eastern Languages, and the Bureau of 
Highway Traffic. Undergraduate students live in Yale’s 12 
residential colleges. 


Yalta [yahl’-tuh] Yalta (1987 est. pop., 89,000) is a 
city in the Crimea on the Black Sea in the Ukrainian re- 
public of the USSR. A leading resort, Yalta has a subtrop- 
ical climate. The nearby Livadia Palace (1911), a former 
tsarist residence, was the site of the 1945 Yalta Confer- 
ence. Originally an ancient Greek settlement, Yalta came 
under Byzantine and then Turkish control. Russia cap- 
tured the city during the 18th century and made it a fash- 
ionable resort by the mid-19th century. 


Yalta Conference The Big Three Allied leaders— 
Winston CHURCHILL, Franklin D. RooseveLt, and Joseph 
STALIN—met at the Crimean city of Yalta, Feb. 4-11, 
1945, to plan the final months of World War II and to dis- 
cuss the organization of the postwar world. They reaf- 
firmed an earlier agreement to press for unconditional 
surrender of the Axis powers. 

Roosevelt obtained from the USSR a promise to de- 
clare war against Japan within 90 days of Germany’s sur- 
render. In turn, the United States supported Soviet acqui- 
sition of territories lost in the Russo-Japanese War of 
1904-05 (southern Sakhalin Island and the Kuril Is- 
lands) and Soviet dominance in Outer Mongolia and Man- 
churia. 

The Big Three agreed to meet in San Francisco later in 
the year to complete plans for the new United Nations or- 
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Allied leaders Winston Churchill, Franklin Delano Roosevelt, and 
Joseph Stalin planned the final phase of World War I/ at Yalta (Feb. 
4-11, 1945). 


ganization. The USSR at first insisted on a separate UN 
vote for each of the 16 Soviet republics but settled for a 
total of three votes. All agreed that the great powers could 
veto any substantive security-council action. 

The conferees completed plans for the four-power mil- 
itary occupation of Germany but reached no agreement 
on permanent peace provisions. They endorsed free elec- 
tions and political independence for the liberated nations 
of Europe but established no effective plan to ensure that 
goal. Although the Yalta agreements—which were widely 
criticized—were presented to the world behind an ideal- 
istic facade of Allied unity, they reflected the realities of 
world power. 


Yalu River [yah-loo] The Yalu River, 790 km (490 
mi) long, flows along the North Korea—Chinese border and 
drains 62,780 km? (24,250 mi’). It rises in the Changbai 
Shan mountains of northeastern China and flows south 
and then generally southwest through an industrial area 
to its mouth at Sinuiju, Korea, and Andong, China, on 
Korea Bay. The Chinese invasion across the Yalu in 1950 
was a major action of the Korean War. 


yam Yams are the tuberous roots of several vines of the 
genus Dioscorea, family Dioscoreaceae. Used like pota- 
toes, they are a major tropical root crop and are grown in 
warm, temperate, and tropical regions around the world. 
Generally, the starchy yam tubers resemble SWEET POTA- 
TOES, but the two are not related. The roots of D. sativa 
and D. alata are the most important commercial yams. 
Many varieties occur within these species, and the result- 
ing yams may weigh up to 45 kg (100 Ib) and have brown 
or black skin and flesh that is white, purple, or red. The 
usual method of propagation is to use the crowns of the 
large tuberous root or to plant whole small tubers. The 
roots are harvested after they reach a suitable size, and 


they can be stored for several months at temperatures of 
12°-15° C (54°-58° F). Dioscorea vines are often grown 
in greenhouses for their handsome green leaves. 


Yamagata Aritomo [yah-mah-gah-tah ah-ree-toh- 
moh] Prince Yamagata Aritomo, b. June 14, 1838, d. 
Feb. 1, 1922, was the Japanese military leader and poli- 
tician most responsible for making Japan a world military 
power in the 20th century. A samurai from Choshu, he 
rose through the army ranks and played a prominent role 
in the Meiji Restoration in 1868. After studying European 
military systems, Yamagata became minister of war in 
1873. He created the first conscript army and the gener- 
al staff, of which he became chief in 1878. He eventual- 
ly served (1882-89) as head of the army. 

To ensure the army’s autonomy and influence, he en- 
tered politics, serving as premier (1889-91) and minister 
of justice (1892-93). He directed the army during the 
Sino-Japanese War (1894-95) and was again premier 
from 1898 until 1900. Yamagata brought many officers 
into government, strengthening the militarist orientation 
of the Japanese state. He was chief of staff during the 
Russo-Japanese War (1904-05). 


Yamamoto Isoroku [yah-mah-moh-toh ee-soh-roh- 
koo] Yamamoto Isoroku, b. Apr. 4, 1884, d. Apr. 18, 
1943, was in charge of the Japanese attack at PEARL HArR- 
Bor on Dec. 7, 1941. A career naval officer whose fore- 
bears were samurai, he held that Japan would have to de- 
stroy the U.S. fleet before its planned conquests could be 
completed. He remained chief of Pacific operations until 
the Allies shot down his plane. 


Yamani, Ahmed Zaki [yah-mah’-nee] Sheikh 
Ahmed Zaki Yamani, b. 1930, was Saudi Arabia’s minis- 
ter of petroleum and mineral resources. He became an 
advisor to Saudi crown prince Faisal ibn Abd al-Aziz, who 
appointed him minister of state (1960) and petroleum 
minister (1962). To help Saudi Arabia win control of its 
petroleum resources from foreign developers and gain 
greater profits for itself, Yamani sponsored the formation 
of the Organization of Petroleum Exporting Countries 
(OPEC) along with other Arab oil producers in 1960, and 
the Organization of Arab Petroleum Exporting Countries 
(OAPEC) in 1968. He supported the Arab oil embargo 
against the United States (1973-74) and the oil-price 
rises of the 1970s, which brought great wealth to Saudi 
Arabia. Yamani was dismissed in 1986. 


Yamasaki, Minoru [yah-mah-sah’-kee, meen-oh’-roo] 
The buildings of Minoru Yamasaki, b. Seattle, Wash., Dec. 
1, 1912, d. Feb. 6, 1986, are unique in American archi- 
tecture for their eclectic, revivalist spirit. His earliest 
projects reflect a concern for structure and elegance. For 
instance, Missouri’s St. Louis airport (1953-55) uses huge 
concrete shell vaults for dramatic interior effects. This is an 
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honest use of structure by comparison with later projects 
such as the Woodrow Wilson building in Princeton, N.J. 
(completed 1965), where windows, skylights, and even 
doorways echo Gothic arches, and the exterior is screened 
by rows of tapered columns. Such stylization reached ex- 
tremes in Yamasaki’s twin towers, 110 stories high, for the 
WoRrRLD TRADE CENTER (1970-77) in New York City. 


Yamasee [yam’-uh-see] The Yamasee were a tribe of 
North American Indians who formerly occupied the Sa- 
vannah River and adjacent coastal regions of present-day 
South Carolina and Georgia. They spoke a now-extinct 
language believed to have been of the Muskogean linguis- 
tic stock. Like other tribes of the Southeast, the Yamasee 
subsisted by means of shifting cultivation of maize. Vil- 
lages were politically autonomous and were headed by 
elected chiefs. Matrilineal extended families were the ba- 
sis of Yamasee social organization. 

The Yamasee were originally friendly with British set- 
tlers, but after years of mistreatment by French, British, 
and Spanish traders, the Yamasee and neighboring tribes 
rebelled. During the ensuing Yamasee War (1715-16) 
they were finally defeated by British colonists and driven 
southward. By 1800 many Yamasee had migrated to the 
Everglades region of southern Florida. Gradually their 
population declined, and they were assimilated into the 
SEMINOLE Nation. 


Yamashita Tomoyuki [yah-mah-shee-tah toh-moh- 
yoo-kee] Yamashita Tomoyuki, b. Nov. 8, 1885, d. Feb. 
23, 1946, was a prominent Japanese military command- 
er in World War I|. He headed forces in northern China in 
1939 and later led the Malayan campaign, taking Singa- 
pore from the British in February 1942. Made a general 
in 1943, Yamashita was sent to Manchuria; in September 
1944 he assumed the defense of the Philippines, which 
he surrendered on Sept. 2, 1945. Although the evidence 
of his role in atrocities was not conclusive, a U.S. Army 
tribunal found him guilty, and he was executed. 


Yamuna River [yah’-muh-nuh] The Yamuna (or 
Jumna) River rises in the Himalayas and flows south and 
southeast across northern India for about 1,377 km (860 
mi) to join the GANGES RIVER near the city of Allahabad. 
The confluence of the two rivers is holy to Hindus. 


Yana [yah’-nah] The Yana formerly consisted of four 
closely related divisions of a Hokan-speaking North Amer- 
ican Indian tribe occupying the northeastern foothills of 
the Sacramento Valley in California. In the mid-19th cen- 
tury their population was an estimated 1,900. Typically 
central Californian in culture, the Yana depended for sub- 
sistence mainly on foraged foods supplemented by fish- 
ing and hunting. They lived in simple thatched dwellings 
in Summer and in earth-covered lodges in winter. SHA- 
MANS Shared social prominence with chiefs. 


First contacted by white settlers in 1821, the Yana 
suffered near-annihilation during the 1860s at the hands 
of California miners, who massacred or drove away all but 
a handful of the Indians. In 1884 they numbered only 
35. The discovery in 1911 of Ishi (d. 1916), the last 
known survivor of the Yahi division, sparked considerable 
anthropological interest in Yana culture. A few Yana still 
were known to Survive in the 1980s. 


Yan Liben (Yen Li-pen) [yuhn lee-buhn] Yan Liben, 
c.600-673, was an outstanding figure painter of China’s 
early Tang period, renowned for his interpretations of reli- 
gious themes and especially his many portraits. Yan was 
summoned to the court to do portraits of important offi- 
cials during the reign (627-49) of Emperor Taizong. His 
celebrated handscroll The Portraits of Thirteen Emperors 
(Museum of Fine Arts, Boston) represents a new painting 
style emphasizing the weight and volume of the figure. 


Yancey, William Lowndes The American politi- 
cian William Lowndes Yancey, b. Ogeechee Falls, Ga., 
Aug. 10, 1814, d. July 28, 1863, became a leader of the 
so-called Fire-Eaters—extreme Southern politicians whose 
advocacy of secession in the 1850s was almost violent. 
Yancey grew up in New York but returned to the South; he 
practiced law, edited a newspaper, and farmed in South 
Carolina and Alabama. He was elected (1841, 1843) to 
the Alabama legislature and served (1844-46) in the 
U.S. Congress. 

From 1846 to 1861, Yancey argued that the South 
could find security only outside the Union. After the Con- 
federacy was established, he was sent (1861) on an un- 
successful mission to Europe to gain diplomatic recogni- 
tion for the new nation. Elected (1862) to the Confeder- 
ate Senate, Yancey criticized the centralizing tendencies 
of President Jefferson Davis's policies. 


Yang, Chen Ning see parity (physics) 
Yangon see RANGOON 


Yangtze River see CHANG JIANG 


Yanomamo [yah-noh-mah’-moh] The Yanomamo are 
a South American Indian tribe living in numerous widely 
dispersed villages in the Amazon frontier region of north- 
western Brazil and southern Venezuela. Their language 
has not been clearly related to any South American lan- 
guage family. A fiercely independent people, the Yano- 
mamo had no sustained contact with outsiders before the 
late 1940s. Their current population is estimated at 
23,000. In the late 1980s their existence was threatened 
by the encroachment of thousands of Brazilian gold pros- 
pectors into their territory. Reserves have been proposed 
for their protection. 

Basically horticulturists who raise plantains and ba- 
nanas, the Yanomamo supplement their diet through 
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hunting and the gathering of palm fruit. Villages appear to 
consist of two or more small, unrelated patrilineages that 
exchange women in marriage. Because of frequent hostil- 
ities, villages are often moved. A hereditary headman 
oversees each village and helps organize raids. The Yano- 
mamo traditionally believe in plant and animal spirits, 
both good and evil, as well as mythological beings in hu- 
man form. SHAMANS are believed to cure illnesses general- 
ly thought to be caused by sorcery. 


Yao [yow] The Yao are an African people who live pri- 
marily in Malawi, and to a lesser extent in southern Tan- 
zania and Mozambique. Most Yao inhabit small villages 
and cultivate maize, sorghum, and cassava; some work as 
labor migrants on tobacco plantations. The total Yao 
population was estimated at between 850,000 and more 
than 1 million during the 1980s. 

For centuries—until European colonial rule halted 
(c.1900) the slave trade—the Yao bartered slaves and 
luxury goods from the interior with the Arabs along the 
east coast in exchange for guns, gunpowder, beads, and 
cloth. Domestic slavery as well as the long-distance slave 
trade was an important basis for Yao political and eco- 
nomic organization. Today most Yao are Muslims, but de- 
spite the emphasis in Islam on patriliny, they continue to 
determine property inheritance and succession to tribal 
office according to the mother’s line. 


Yaoundé [yah-oon-day’] Yaoundé (1987 est. pop., 
712,089) is the capital and second largest city of Came- 
roon, in central Africa. It is an important administrative, 
commercial, and educational center and also manufactures 
soap, tiles, food products, cigarettes, and printed materials. 
The University of Yaoundé (1962) is there. Yaoundé was 
founded in 1888 when Germany established a protectorate 
over Kamerun. It became the capital of French Cameroon 
in 1922, of the Republic of Cameroon in 1960, and of the 
United Republic of Cameroon in 1961. 


Yap [yap] The Yap Islands are a volcanic archipelago in 
the western CAROLINE ISLANDS in the western Pacific. Yap 
is the largest of the 14 islands. The total land area is 101 
km? (39 mi’), and the population, mostly of Malay origin, 
is 10,948 (1985 est.). Copra, bauxite, and manganese 
are exported. Stone artifacts and the stone money still in 
use attract archaeologists. 

__ Probably visited by the Portuguese in the 1520s, the 
islands were annexed by Spain in 1686 and acquired by 
Germany in 1899 for a transoceanic cable station. Held 
by Japan from 1919, the Yap Islands were administered 
by the United States from 1947 to 1986, when they be- 
came part of the Federated States of Micronesia (see MI- 
CRONESIA, FEDERATED STATES OF). 


Yaqui [yah’-kee] The Yaqui are a North American Indi- 
an tribe living in eight villages along the Yaqui River in 


Sonora, Mexico, and in several communities near Tucson, 
Ariz. Their language is a dialect of the Uto-Aztecan lin- 
guistic stock, but most Yaqui also speak Spanish. Their 
population numbers about 22,000. During the 18th cen- 
tury the Yaqui welcomed Jesuit missionaries, from whom 
they learned much about European peasant agriculture. 
They fiercely resisted the influx of white colonizers, how- 
ever, and did not concede political control over their com- 
munal lands to the Mexicans until 1887. 

The Yaqui have retained strong tribal self-rule and a 
traditional way of life. Their social organization is based 
on a politico-religious hierarchy in which males assume in- 
creasingly important status as they grow older. Kinship is 
reckoned bilaterally. Yaqui religion comprises a rich cos- 
mological blend of Roman Catholicism and traditional be- 
liefs and rituals, such as the Pascola (deer cult) ceremony. 


Yarborough, Cale [yar’-bur-oh] William Caleb Yar- 
borough, b. Timmonsville, S.C., Mar. 27, 1940, was an 
American stock-car racer with an aggressive driving style 
that produced more than 80 victories. Yarborough en- 
tered his first National Association for Stock Car Auto 
Racing (NASCAR) race in 1957. He won an unprece- 
dented 3 consecutive Grand National (now Winston Cup) 
driving titles (1976-78). He also won the Daytona 500 
four times (1968, 1977, 1983-84). When he retired in 
the late 1980s, Yarborough ranked 4th in career wins, 
and his prize-money earnings exceeded $5 million. 


Yaroslav I, Grand Duke of Kiev [yur-uh-slahv’] 
Yaroslav |, known as the Wise, 980-1054, grand duke of 
Kiev, consolidated the power of Kievan Russia, which 
reached its cultural apex during his long reign (1019- 
54). He was vice-regent in Novgorod in 1015, when his 
father, Valdimir |, died, and he seized the throne of Kiev 
following a bloody civil war in which he deposed his 
brother Svyatopolk (r. 1015-19). 

Yaroslav defeated the Poles (1031) and the Pech- 
enegs (1036) and organized an unsuccessful expedition 
(1043) against Constantinople. He codified laws, encour- 
aged the spread of Christianity, and built new edifices, 
including the Cathedral of Saint Sophia at Kiev. After his 
death civil war broke out as his five surviving sons con- 
tended for control of Kievan Russia. 


Yaroslavl [yur-uh-slahv’-ul] Yaroslavl (1989 pop., 
633,000) is the capital of Yaroslavl oblast in the Russian 
republic of the USSR. It is situated on the upper Volga 
River, about 240 km (150 mi) northeast of Moscow. One 
of tsarist Russia’s principal cotton textile centers, Yaro- 
Slavl gained new industries during the Soviet period, in- 
cluding petroleum refining and petrochemicals, synthetic 
rubber and auto tires, furniture, and machinery. A num- 
ber of 16th- and 17th-century churches are preserved. 
Yaroslavl is one of Russia’s oldest cities, said to have 
been founded in 1010 by the early Russian prince Yaro- 
Slav the Wise; historical chronicles first mention it as of 
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1071. The separate Russian principality of Yaroslavl was 
absorbed by the expanding Muscovite state in 1463. 


Yasar Kemal [yah-zahr’ kuh-mahl’]_ The work of Yasar 
Kemal, b. 1922, Turkey’s most famous novelist, has been 
translated into 25 languages. His first novel, Memed, My 
Hawk (1955; Eng. trans., 1961), tells a story similar to 
the Robin Hood legend. The Wind from the Plain (1960; 
Eng. trans., 1963) is reminiscent of Steinbeck’s Grapes 
of Wrath. Kemal has been imprisoned in Turkey for his 
leftist views. His novel The Sea-Crossed Fisherman 
(1985) is a highly politicized work in which the inno- 
cent—both nature and humans—are beset by cruelty and 
corruption. 


Yashin, Lev [yah-sheen’] Lev Yashin, b. June 7, 
1929, a soccer player from the Soviet Union, was the 
greatest goalkeeper of his era. Yashin, 1 m 87 cm (6 ft 2 
in) tall, had a style that was an ideal balance of conserva- 
tive positioning and acrobatic daring. Throughout his long 
career, which ended in 1970, he played for only one 
club, Moscow Dynamo, and then continued with them as 
a coach. He played in three World Cup matches (1958, 
1962, 1966) and on the gold-medal-winning 1956 
Olympic Games team. 


Yastrzemski, Carl [yuh-strem’-skee] Carl Michael 
Yastrzemski, b. Southampton, N.Y., Aug. 22, 1939, 
played professional baseball with the Boston Red Sox for 
his entire career (1961-83), during which he appeared in 
3,308 games. A left-fielder, Yastrzemski accumulated 
other impressive lifetime statistics: 11,988 at bats, 
3,419 hits, 1,844 runs batted in, 452 home runs, and 7 
Gold Gloves. He won both the American League Triple 
Crown and Most Valuable Player award in 1967. He was 
selected to play in 18 All-Star games. Yastrzemski was 
inducted into the Hall of Fame in his first year of eligibili- 
ty, 1989. 


yawl see SHIP 


yaws /Yaws is a chronic infectious disease that occurs 
in tropical countries. It is caused by the spirochetal bac- 
terium, Treponema pertenue, a close relative of the or- 
ganism that causes syphilis. Infection is usually spread by 
unsanitary living conditions and is nonvenereal. Occurring 
initially in childhood, yaws begins with warty lesions and 
ulcers of the skin followed several years later by tissue 
destruction, bone changes, and a leprosylike shortening 
of the fingers and toes. Large-scale administration of pen- 
icillin has greatly reduced its incidence. 


Yazoo Land Fraud [yaz’-oo]_ The Yazoo Land Fraud 
was an outgrowth of the aggressive expansion by private 
citizens and speculating companies into the western 


lands of the United States during the 1790s. In 1795 the 
Georgia legislature granted a huge tract of land that 
would later constitute most of Alabama and Mississippi to 
four land companies—the Georgia, the Georgia-Mississip- 
pi, the Upper Mississippi, and the Tennessee—for the 
small sum of $500,000. Most of the legislators voting for 
the grant were either partners in the speculating compa- 
nies or had been bribed by the companies. Revulsion 
against the land giveaway was great, and the next year a 
newly elected legislature revoked the grant. The 1795 
grantees protested, and in 1810 the U.S. Supreme Court 
ruled that the state of Georgia did not have the right to 
rescind the original grant. The decision was significant in 
that it set important precedents respecting the inviolabil- 
ity of contracts. 


Yazoo River The Yazoo River is a 304-km-long 
(189-mi) navigable stream in west central Mississippi 
and a tributary of the Mississippi RIVER, paralleling the 
larger river’s course for about 280 km (175 mi). Formed 
by the merger of the Tallahatchie and Yalobusha rivers, 
north of Greenwood, the Yazoo flows generally south- 
southwest past Yazoo City and the Delta National Forest 
to Vicksburg, where it joins the Mississippi. The land 
along the river was part of the 141,650 km* (54,677 
mi*) involved in the 1795 Yazoo Land Fraud case. 


Yeager, Chuck [yay’-gur] Charles Elwood Yeager, b. 
Myra, W.Va., Feb. 13, 1923, was the first human to trav- 
el faster than the speed of sound. After enlisting (1941) 
in the army, Yeager was assigned to the Army Air Corps; 
then in 1943 he was commissioned an air-force fighter 
pilot, stationed in England. He flew 64 missions and shot 
down 13 German aircraft. A flight instructor and test pilot 
after World War II, he began to fly the experimental X-1, 
in which, on Oct. 14, 1947, at an altitude of 12,000 m 
(40,000 ft), he broke the sound barrier (1,066 km/h; 
662 mph). In 1953 he set another world speed record— 
2,660 km/h (1,650 mph) in an X-1A rocket plane. He re- 
tired as a brigadier general in 1975. In 1985 he pub- 
lished his autobiography, Yeager. 


year A year is a division of time defined basically by 
the period of revolution of the Earth about the Sun. Vari- 
ous kinds of astronomical years and calendar years have 
been defined. The astronomical year of chief importance 
is the tropical year, which is the time interval between 
successive occurrences of the spring equinox. Its length 
is now about 365.2422 mean solar, or civil, days, the 
number decreasing very slowly as a result of small, pro- 
gressive changes in the Earth’s rotational speed and its 
orbit about the Sun. The seasons repeat, on the average, 
in this interval. The sidereal year, determined by the 
Earth’s position with respect to the stars, is 365.25636 
mean solar days. It is longer than the tropical year because 
it is not subject to the shortening effects of precession. 
The Gregorian solar CALENDAR contains 365 days in a 


YEATS, WILLIAM BUTLER 73 


common year and 366 in a leap year; the average year is 
365.2425 days. Attempts to establish a better leap-year 
rule than the Gregorian are of little value because of un- 
certain changes in the Earth’s speed of rotation. The 
number of days in a year in a religious calendar may vary 
widely. The Jewish lunar-solar calendar has from 353 to 
355 in a common year and 383 to 385 in a leap year in 
a 19-year cycle. The Muslim lunar calendar has either 
354 or 355 days in a year. 


Yeardley, Sir George [yard’-lee] Sir George Yeard- 
ley, b. London, c.1587, d. November 1627, was an early 
governor of colonial Virginia. He went to JAMESTOWN as a 
soldier in 1609. During his first term as governor (1618- 
21) he inaugurated the House of Burgesses, the first rep- 
resentative assembly in any English colony, and tried un- 
successfully to diversify Virginia’s agriculture and lessen 
its dependence on tobacco. In 1625-26, Yeardley repre- 
sented the colony in England. He was reappointed gover- 
nor in 1626. 


yeast Yeasts are FUNGI of the class Ascomycetes, sub- 
class Hemiascomycetidae. They constitute two orders: 
Taphrinales, which includes plant parasites that cause 
leaf curl, and Endomycetales, which includes the true 
yeasts in three families. 

Yeasts are heterotrophic, lack chlorophyll, and are 
characterized by a wide dispersion of natural habitats. 
Common on plant leaves and flowers, yeasts are also 
found on the skin surfaces and in the intestinal tracts of 
warm-blooded animals, where they may live symbiotically 
Or aS parasites. In women who are pregnant or taking an- 
tibiotics, an infection of the vagina and vulva caused by a 
yeastlike fungus, Candida albicans (see CANDIDIASIS), IS 
common. Yeasts are also found in soil and salt water, 
where they contribute to the decomposition of plant and 
algal matter. 

Yeasts multiply as single cells that divide by budding 
or direct division, or grow as simple irregular filaments 
(mycelia). In sexual reproduction most yeasts form asci, 
which contain up to eight haploid ascospores. These as- 
cospores may fuse with adjoining nuclei and multiply 
through vegetative division or fuse with other ascospores. 

The most well-known and commercially significant 
yeasts are the related species and strains of Saccharo- 
myces cervisiae. These organisms have long been used to 
ferment the sugars of rice, wheat, barley, and corn to pro- 
duce alcoholic beverages and in baking to expand, or 
raise, dough. - 


Yeats, Jack Butler [yayts] Jack Butler Yeats, b. 
Aug. 29, 1871, d. Mar. 28, 1957, the major Irish paint- 
er of the early 20th century, was the brother of the poet 
William Butler Yeats and the son of the Irish portrait 
painter John Butler Yeats. Although Jack Yeats wrote sev- 
eral books and plays, his reputation rests primarily on his 
oil paintings, watercolors, and illustrations. His early 


works are black-and-white illustrations representing 
country and urban life. His oil paintings, unlike his 
graphics, were executed in a loose, expressionistic style 
that recalls Pierre Bonnard and James Ensor. Men of 
Destiny (1945; National Gallery of Art, Dublin) is a typi- 
cal example. 


Yeats, William Butler W. 8B. Yeats, b. Dublin, 
June 13, 1865, d. Jan. 28, 1939, was perhaps the great- 
est English-language poet of the 20th century. The major 
defining elements of Yeats’s poetic career were visible by 
his 24th year. He had formed a profound attachment to 
the county of Sligo, where he stayed for long periods 
while living in London (1867-83); his interest in the oc- 
cult led him to found (1885) the Dublin Hermetic Society 
and to join (1887) the London Lodge of Theosophists; his 
1885 meeting with the nationalist John O’leary prompt- 
ed his discovery of Ireland as a literary subject and his 
commitment to the cause of Irish national identity; in 
1889 he fell in love with Maud Gonne and published The 
Wanderings of Oisin. 

Between 1889 and 1902, Yeats sustained these orig- 
inal commitments. Irish myth and landscapes fill the po- 
ems of The Rose (1893). His edition of Blake (1893; 
with Edwin Ellis) influenced his own thought. He en- 
shrined his unrequited love for Gonne in the stylized, 
erotic, symbolic verses of The Wind among the Reeds 
(1899). A meeting (1896) with Lady Isabella Augusta 
GREGORY and visits to Coole Park provided a model of so- 
cial grace and generosity that was practically useful and, 
in his poetry, of symbolic importance. Head of the Order 
of the Golden Dawn (London, 1900), he became (1902) 
president of the Irish National Theatre Society (later the 
ABBEY THEATRE), for which he had written, among other 
plays, the patriotic Cathleen ni Houlihan (1902). 

From 1903 on, however, Yeats experienced the truth 
of his dictum that “consciousness is conflict”: his ideals 


The Irish poet and 
dramatist William 
Butler Yeats was the 
leader of the Irish 
Literary Renaissance 
during the early 20th 
century. Yeats’s early 
lyrical poetry and 
drama drew inspira- 
tion from Irish legend 
and occult learning, 
but his later writing 
became increasingly 
engaged with his 
own time. (National 
Gallery, Dublin.) 
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were thwarted by a world of contrary facts. In 1903, 
Gonne married the nationalist Major John MacBride. The 
National Theatre encountered bitter opposition from its 
nationalist Catholic audience, outraged (1907) by John 
Millington SYNGe’s Playboy of the Western World. Middle- 
class Dublin earned Yeats’s satiric contempt for its grace- 
less treatment of Hugh Lane’s bequest (1913) of paint- 
ings to the city. Such concerns crowd Responsibilities 
(1914) with the angry, exhilarated accents of a man whose 
life and poetic style have undergone radical change. 
Prompted by the colloquial energies of Synge’s verse 
(1909) and encouraged by his friendship (from 1912) with 
Ezra Pounb, this toughening of style broke the grip of earli- 
er romantic and Pre-Raphaelite influences on Yeats. With 
the Japanese No drama as a model, Pound also influenced 
the refinement of Yeats’s drama (Plays for Dancers, 1916). 

In 1917, Yeats married Georgiana Hyde-Lees. Be- 
tween 1917 and 1920 her automatic writing and speech 
gave him the raw material for A Vision (1925; rev. ed., 
1937), the work that crowned his pursuit of mystical 
knowledge. Contributing to the “power and self-posses- 
sion” of the dense, symbolic poems in The Tower (1928) 
and The Winding Stair (1933), A Vision provides useful 
insights into much of the poetry. The titles of the two vol- 
umes of poetry refer to Thoor Ballylee in County Galway, a 
Norman fortification acquired by Yeats in 1917. Lived in 
for some summers, it became, like so many of the facts of 
his life, a cluster of symbols in his poetry. 

Two events confirmed Yeats’s dual role as poet and 
public man. In 1922, at the end of the Anglo-lrish war 
(1916-22), he became a senator of the Irish Free State. 
In 1923 he received the Nobel Prize for literature. 

Despite illness and approaching old age, Yeats’s last 
15 years or so bristled with astonishing energies. True to 
the principles of a lifetime, he refused to abandon the at- 
tempt to bend the world and himself to his imaginative 
pattern. One regrettable result of this ambition was his 
approval during the 1930s of the social and political te- 
nets of fascism. Consonant with his abiding conception of 
reality as a struggle between Blakean “contrarieties” of 
chaos and design, and responsive to his apocalyptic vision 
of a universal descent into barbarous ruin—prophesied in 
“The Second Coming” (1920)—the flaw in this unfortu- 
nate allegiance lies in the blunt literalism with which Yeats 
applied his aesthetic principles to the world of politics. 

Happily his creative energies, if uneven, were undi- 
minished. He published Essays (1924), Collected Plays 
(1934), and volumes of poetry. His completed Autobiog- 
raphies appeared in 1938, giving the definitive, wished- 
for lineaments to his own identity. His idiosyncratic and 
controversial edition of The Oxford Book of Modern Verse 
came out in 1936, and later plays and Last Poems were 
published posthumously in 1939. In 1934 he underwent 
the Steinach operation (a procedure that stimulates the 
production of sexual hormones), which, he believed, reju- 
venated his flagging creativity and stimulated the intense- 
ly sexual themes and imagery of many of the late poems. 
His final play, The Death of Cuchulain, and his last two 
poems, all dealing with heroic resolution in the face of 
death, were completed only days before he died. 


Yellow Emperor The Yellow Emperor (Huang Di) is 
a mythological ruler of early China, invented by Yin-Yang 
and Daoist thinkers during the 3d century Bc, at the end 
of the Zhou dynasty. He supposedly ruled from 2697 to 
2599 Bc. By placing him earlier than Yao and Shun, the 
earliest mythological rulers recognized by the rival Confu- 
cians, and by crediting him with the invention of most as- 
pects of Chinese culture, the Daoists were able to claim 
authoritative backing for their doctrines. 


yellow fever An acute infectious disease caused by 
a virus transmitted by the bite of an infected mosquito, 
yellow fever may occur in a mild form similar to influenza 
but in its classical form is a severe illness. In severe cas- 
es, after an incubation period of 3 to 6 days, the onset is 
sudden, usually with fever, headache, backache, nausea, 
and vomiting. The temperature typically returns to normal 
around the third day of illness, but it rises again. Mucosal 
bleeding causes “black vomit” and dark stools; fatty de- 
generation of the liver, kidney, and heart is common. Vic- 
tims often become jaundiced, the basis for the name of 
the disease. There is no specific treatment. Most victims 
recover spontaneously and thereafter have life-long im- 
munity. The mortality rate is approximately 5 to 10 per- 
cent. Vaccination confers protection for at least 10 years. 

Diseased monkeys in Africa and tropical America are 
probably the main source of infection. Infected forest- 
canopy mosquitoes occasionally transmit the virus to a 
human who, in moving to a populated area, infects the 
“domestic” mosquito and primary vector, Aedes aegypti. 
This vector was first demonstrated by Walter REED and 
coworkers in 1901. Their work led to the mosquito-con- 
trol measures that are still the only effective means for 
preventing yellow-fever epidemics. 


yellow jacket see wasp 


yellow journalism = The term yellow journalism has 
come to mean nonobjective or florid newspaper reporting 
that is used in combination with other sensational jour- 
nalistic practices, such as distorted or mislabeled pic- 
tures and illustrations and large-type headlines, to appeal 
to readers’ emotions and thus to increase newspaper cir- 
culation. It derives from the phrase “yellow press of New 
York,” coined by Ervin Wardman of the New York Press 
during the 1890s to characterize the cutthroat competi- 
tion between Joseph Pulitzer’s New York World and Wil- 
liam Randolph Hearst’s New York Journal. Richard Felton 
Outcault, a cartoonist for the World in 1896, created a 
single-box comic that had as its main character a slum 
child who wore a garment tinted yellow by a new color 
process. The popularity of “The Yellow Kid of Hogan’s Al- 
ley” led Hearst to lure Outcault into joining the Journal. 
In retaliation the World hired George Luks to continue 
“The Yellow Kid.” The papers competed for sales not only 
with their comics but in their news and editorial pages as 
well. Yellow journalism was especially prominent in the 
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jingoistic coverage of the Spanish-American War in 1898. 
Its techniques allowed both the World and the Journal to 
achieve daily circulations of nearly 1 million copies. Yel- 
low journalism is still evident today in the approach to the 
news of various tabloids. 


Yellow River see HUANG HE 


Yellow Sea_ The Yellow Sea (Huang Hai in Chinese), 
an 800-km-long (500-mi) and 700-km-wide (438-mi) in- 
let of the Pacific Ocean, lies between China and Korea. It 
connects with the East China Sea to the south and the Bo 
Hai (Gulf of Zhili), Gulf of Liaodong, and Korea Bay to the 
north; it is sharply indented by the Chinese Shandong 
and Liaodong peninsulas. Large rivers entering the sea 
include the Huang He and the Yalu. The main ports are 
Inchon in Korea and Qingdao and Luda in China. 


Yellowknife Yellowknife (1991 pop., 15,175), the 
capital and largest community in the Northwest Territories 
of Canada, is located on the northern shore of Great Slave 
Lake. It was founded in 1935 as a gold-mining camp. 


Yellowstone National Park Yellowstone Nation- 
al Park covers an area of 8,983 km? (3,468 mi®) in east- 
ern Idaho, southern Montana, and northwestern Wyo- 
ming. Most of the park rests on a high plateau (2,100- 
2,400 m/7,000-8,000 ft) in the Rockies, built up by 
volcanic action. Eagle Peak reaches 3,462 m (11,358 


At Mammoth Hot Springs in Yellowstone National Park are found 
some of the world’s largest and most beautiful travertine terraces, 
formed as the springs pass through rock containing calcium 
carbonate. 


ft). Best known for its geothermal features, the park in- 
cludes about 200 geysers, 10,000 hot springs, and many 
fumaroles; the geyser OLD FAITHFUL and Mammoth Hot 
Springs are the most visited and famous. Suspensions of 
calcium carbonate in the hot springs have formed terrac- 
es. Lodgepole pine, aspen, spruce, and fir grow in the 
park. Indigenous wildlife include elk, buffalo, moose, 
deer, bighorn sheep, antelope, coyote, and bear. Most of 
the park is drained by the Yellowstone River. 

The first nonindigenous person to visit the area was 
probably John Cotter in 1807, and in 1872, Yellowstone 
was established as the first NATIONAL PARK. Fires in 1988 
affected about 20 percent of the area, with total tree de- 
struction of about 10 percent. 


Yellowstone River The Yellowstone River, 1,080 
km (671 mi) long and with a drainage area of more than 
181,000 km? (70,000 mi’), rises below Younts Peak in 
Park County, Wyo., south of Yellowstone National Park 
and just east of the Continental Divide. It flows north into 
Yellowstone Lake, then over the 94-m-high (308-ft) Yel- 
lowstone Falls and through the 370-m-deep (1,200-ft) 
Grand Canyon of the Yellowstone. It enters Montana 
through the Bozeman Pass, flows past Billings, and joins 
the Missouri River near Buford, N.Dak. It provides water 
for irrigation in Montana, and its main tributaries are the 
Bighorn and Powder rivers there. 


yellowwood Yellowwood is the common name used 
for various trees, notably Cladrastis lutea of the pulse 
family, Leguminosae. This hardy ornamental of the south- 
eastern United States is grown for its attractive foliage, 
the large panicles of fragrant white flowers, and the yel- 
low dye extracted from the heartwood. Related species 
grow In China and Japan. 

Other, unrelated trees that are called yellowwoods in- 
clude Rhodosphaera rhodanthema, family Anacardiaceae, 
which is grown in Australia for lumber used in cabinet- 
work, and South Africa’s Podocarpus elongatus, family 
Podocarpaceae, which is grown for lumber used in furni- 
ture and as railroad ties. 


Yeltsin, Boris [yel’-tsin] Boris Nikolayevich Yeltsin, b. 
Jan. 1, 1931, a popular and forceful post-Communist poli- 
ticlan, was elected president of the Russian republic in 
May 1990. Brought to Moscow from Sverdlovsk by Mikhail 
Gorbachev, Yeltsin became (December 1985) head of the 
Moscow Communist party organization, but he broke with 
Gorbachev in 1987. In 1989 he made a spectacular come- 
back when he was elected a delegate to the Congress of 
People’s Deputies. After building an independent political 
base for himself, he resigned (1990) from the Communist 
party. Yelstin gained enormous new power and prestige 
abroad for spearheading the successful popular opposition 
to a Kremlin coup attempt by Communist hard-liners in 
August 1991. Since late 1991, Yeltsin has been president 
of the newly independent Russia. 
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AT A GLANCE 


YEMEN REPUBLIC 


Land: Area: (est.): 530,000 km? (204,600 mi’). Capital 
and largest city: Sana (1989 est. pop., 600,000). 


People: Population (1990 est.): 7,160,981. Density: 
13.5 persons per km? (35.1 per mi?). Distribution 
(1989): 20% urban, 80% rural. Official language: Arabic. 
Major religion: Islam. 


Government: Type: republic. Legislature: Majlis al- 
Nawab (Chamber of Deputies). Political subdivisions: 17 
governorates. 


Economy: GNP (1989): $7.2 billion; $640 per capita. 
Labor distribution (1989): agriculture and mining—57%; 
manufacturing—13%; public sector—12%; trade and 
commerce—13%; transportation and communications— 
5% (15-20% of adult male population employed abroad). 
Foreign trade (1988): imports—$1.3 billion; exports— 
$853 million. Currency: new national currency not yet 
established; 1 North Yemeni riyal = 1,000 fils, 1 South 
Yemeni dinar = 1,000 fils (1 dinar = 26 rials). 


Education and Health: Literacy (1986 est.): 24% of 
adult population. Universities (1990): 2. Hospital beds 
(1986 est.): 10,600. Physicians (1986 est.): 2,000. Life 
expectancy (1990 est.): women—49; men—48. Infant 
mortality (1990): 129 per 1,000 live births. 


Yemen [yem’-en] The Yemen Republic was created on 
May 22, 1990, by the unification of the Yemen Arab Re- 
public (Yemen [Sana], or North Yemen) and the People’s 
Democratic Republic of Yemen (Yemen [Aden], or South 
Yemen). Yemen is located in the southwestern corner of 
the Arabian Peninsula (see Arasia), with Saudi Arabia to 
the north, Oman to the east, the Red Sea to the west, and 
the Arabian Sea to the south. The strait along Yemen’s 
southwestern coast linking the Indian Ocean with the Red 
Sea has been an important trade corridor for 3,000 years. 
SANA, in the north, is the political capital of Yemen; ADEN, 
the former capital of South Yemen, is the commercial 
capital. 


Land 


Yemen sits astride the major mountain range of the 
southern Arabian Peninsula; its highest peak, Jabal Nabi 
Shu’ayb (3,760 m/12,336 ft), is the highest on the pen- 
insula. The numerous ridges and valleys of this range 
have given Yemen hundreds of microclimates and made it 
possible to raise an incredible variety of tropical and tem- 
perate zone crops. 

The north is agriculturally rich and diverse because of 
its many areas of fertile soil and the mountains and their 
effect on the Indian Ocean monsoons (which provide rel- 
atively regular rainfall in most of the country, often more 
than 890 mm/35 in per year). Less than 2% of the south 
is arable, with most agricultural activity and resources 


concentrated in the Hadramawt valley in the northeast. 
Both north and south have a hot coastal strip where irrigat- 
ed farming is possible in alluvial fans deposited by streams. 
In the east and north, where the mountains trail off into the 
Rub al-Khali desert, herding is the chief activity. 

With the exception of oil and natural gas, nonagricul- 
tural resources barely have been assessed and exploited. 
Many types of flora found in Yemen are unique, and many 
are endangered as a result of recent development activi- 
ties. Little remains of the wildlife that once flourished 
there. 


People 


The population of Yemen is overwhelmingly Arab in both 
language and culture. There are, however, important dis- 
tinctions to be made on the basis of religion, tribal affilia- 
tion, occupation, residence, and other factors. The north- 
ern mountains are home to the Zaidi, a SHIITE sect whose 
beliefs, practices, and political views strongly influenced 
all aspects of North Yemen from the 9th to the 20th cen- 
turies. The northern and southern lowland areas are dom- 
inated by SUNNITE Muslims who are distinct from the Zai- 
di, with whom they have often disagreed on various social 
and political issues. Yemen is also home to ISMAILIS, an- 
other Islamic sect, and Jews, who dominated many as- 
pects of the economy before a majority left for Israel in 
1949-50. 

For centuries, most of Yemen was closed to the out- 
side world. As a result, it ranked among the world’s lowest 
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in terms of literacy and various health indexes. The lack 
of government services and general isolation made most 
Yemenis utterly dependent on their own resources. This 
resulted in a highly decentralized pattern of settlement. 
Until recently, there were only three cities of any size in 
the north: Sana, Taizz, and al-HNudayda. In the south, all 
commercial and political activity was concentrated in 
Aden. 


Economic Activity 


Agriculture remains the most important economic activi- 
ty, although the country is not self-sufficient in food- 
stuffs. Major crops include gat (a shrub whose leaves are 
a stimulant), coffee, cotton, grains, fruits, and vegetables. 
Before a 1962 revolution in North Yemen, native rulers 
saw little reason to improve the economy for fear of at- 
tracting foreign involvement, and the standard of living 
was among the lowest in the world. Since that time many 
development projects have been launched. The major 
source of foreign exchange became remittances from ex- 
patriate Yemenis employed abroad, mainly in the oil-rich 
nations of the Persian Gulf. In the mid-1980s, as devel- 
opment programs in those countries were scaled back, 
many Yemenis returned home. Luckily, significant depos- 
its of oil and natural gas were discovered in both the north 
and the south at about the same time. The first Yemeni 
oil was exported in 1986. Yemen lost much of the aid it 
had received from the Gulf states when it backed Iraq in 
the 1991 GuLF War; more than 500,000 Yemeni workers 
were expelled from Saudi Arabia. 


History and Government 


In the ancient world, Yemen was the home of a series of 
empires whose wealth was derived from their control over 
frankincense, myrrh, various spices, and other commodi- 
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Sana has retained much of its traditional character because of its 
isolated location in the Yemen highlands. The city became North 
Yemen's capital in 1962, following the coup that overthrew the 
imams, who ruled from Taizz. Sana remains the capital of unified 
Yemen. 


ties that the Mediterranean empires valued highly; the 
most famous, SHEBA (Saba), was renowned for its control 
over many products from Arabia, Asia, and Africa. Once 
the Romans determined the source of these goods and 
took control of the sea routes, the power base of the Yem- 
eni empires was eliminated. 

The next major development was the coming of Islam 
in the 7th century AD. Thereafter a series of empires ruled 
Yemen. The last major one was the Ottoman Empire, 
which dominated the area from 1538 to 1630 and again 
from 1872 to 1918. In 1839, Britain seized Aden and 
gradually established control of the neighboring sheikh- 
doms. This protectorate was officially recognized by the 
Ottomans in 1914. 

North Yemen became independent after World War |, 
when the Ottoman Turks withdrew, and was ruled by the 
Hamid al-Din imams, who had led a 30-year revolt 
against Turkish rule. South Yemen remained a part of the 
British Empire. After World War ||, there were revolts 
against imamic rule in North Yemen; in South Yemen nu- 
merous groups sought independence. 

In late 1962 a revolution in North Yemen abolished 
the imamate and declared the nation a republic, leading 
to an eight-year civil war. A compromise ended the con- 
flict in 1970. In 1967 the south wrested independence 
from Britain, becoming the People’s Republic of South 
Yemen. 

Relations between the two Yemens were not very 
friendly; from 1970 to 1980 they engaged in two wars, 
primarily because of their very different economic and 
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political systems. The more traditional north was allied 
with the West and had close ties to Saudi Arabia. The 
south was allied with the Soviet Union and adopted one 
of the world’s most radical Marxist programs. Numerous 
efforts to reconcile the two Yemens failed until 1989, 
when they began to make serious progress toward some 
form of association. 

On May 22, 1990, formal unification of the two Ye- 
mens took place. Ali Abdullah Saleh, formner president of 
North Yemen, headed a five-member presidential council, 
and the two legislatures were merged, pending 1992 
elections. The process of amalgamating two disparate 
economies and sets of institutions continued after formal 
unification. 


Yen Li-pen see YAN LIBEN 


Yenisei River [yen-i-say’] The Yenisei River is a 
4,129-km-long (2,566-mi) waterway often considered 
the boundary between eastern and western Siberia; it is 
the second longest river in Asia and the longest in the 
USSR. Including its Angara, Selenga, and Ider tributar- 
ies, the Yenisei drains an area of 2,598,897 km? 
(1,003,474 mi*). The Yenisei proper is formed by the 
confluence of the Bolshoi, or Great, and the Maly, or Lit- 
tle, Yenisei, at Kyzyl in the Tannu Ola Mountains. It flows 
generally north to the Kara Sea of the Arctic Ocean. The 
river provides hydroelectric power in its upper course. 
Abundant mineral deposits have been found along the 
east bank of the river’s middle course, and petroleum is 
extracted near Dudinka. Igarka, on the river, is a major 
lumber-exporting city. The Yenisei is navigable during the 
Summer months. 

The Yenisei area was settled by Cossacks and fur trad- 
ers during the early 17th century; exploration of the river 
began during the 18th century. 


Yerby, Frank Historical novelist Frank Yerby, b. Au- 
gusta, Ga., Sept. 5, 1916, d. Nov. 29, 1991, won an O. 
Henry Special Award for his short story “Health Card” 
(1944) but did not become widely known until his best- 
selling novel The Foxes of Harrow (1946; film, 1947). 
Pride’s Castle (1949), Fair Oaks (1957), and Griffin’s 
Way (1962), set in the Civil War period, helped correct 
romantic myths about slavery and Reconstruction in the 
South. In later novels, Speak Now (1969) and The Da- 
homean (1971), Yerby returned to the subject matter of 
his first stories to write directly of the black experience. 
Hail the Conquering Hero (1977) takes place in a Carib- 
bean dictatorship. Devilseed (1984) and McKenzie’s 
Hundred (1985) were late novels. 


Yerevan [yair-e-vahn’] Yerevan is the capital of Arme- 
nia, in Transcaucasia in the USSR. It is situated on the 
Razdan River near the border with Turkey. The population 
is 1,199,000 (1989). Yerevan is a major manufacturing 
city and the cultural and educational center of Soviet Ar- 


menia. Its diversified manufacturers include aluminum, 
synthetic rubber, automobile tires, chemicals, and ma- 
chinery. Yerevan State University (1920) is there. 

The site of Yerevan may have been occupied as early 
as the 6th-3d millennia Bc. The fortress of Yerebuni was 
erected there in the 8th century Bc. Yerevan itself is first 
mentioned in the 7th century aD, when it was the capital 
of Armenia under Persian rule. Seized by a succession of 
conquerors, including Timur (late 14th century), the city 
later passed back and forth between the Turks and the 
Persians until 1827, when it was taken by Russia. It be- 
came the capital of Soviet Armenia in 1920. Armenians 
comprise 95% of the population, and Yerevan has been a 
center of unrest by Armenians seeking greater autonomy. 


Yerkes, Robert Mearns [yur’-keez] Robert Mearns 
Yerkes, b. Breadysville, Pa., May 26, 1876, d. Feb. 3, 
1956, was a comparative psychologist known primarily 
for his work on primates. During World War | he devel- 
oped the Army Alpha intelligence test, given to more 
than 1 million recruits. Yerkes founded (1929) the Yale 
Laboratories of Primate Biology, which were later re- 
named in his honor and transferred to Emory University, 
Atlanta, Ga. 


Yerkes Observatory Yerkes Observatory, located 
at Williams Bay, Wis., was established in 1895 in affilia- 
tion with the University of Chicago. George Ellery HALE 
was responsible for the necessary fund-raising (entirely 
from Charles T. Yerkes, who built up the Chicago trans- 
port system) and also for the idea of building at Yerkes 
what Is still the world’s largest refracting telescope, the 
40-in (102-cm) refractor, which became operational in 
1897. Other instruments include a 41-in (105-cm) Cas- 
segrain-coudé reflecting telescope (1968) and a 24-in 
(61-cm) Cassegrain reflector. 

Work at Yerkes has led to numerous important astro- 
nomical discoveries. Precise photographic astrometry was 
developed (1903-05) by Frank Schlesinger. Dark clouds 
of the Milky Way were discovered and mapped by Edward 
E. Barnard. Otto Struve investigated (1933-36) the pres- 
ence of interstellar hydrogen. Gerard P. Kuiper discovered 
several planetary satellites (1948-49). William A. Hiltner 
determined (1949) that interstellar dust is responsible for 
the polarization of starlight. William W. Morgan elucidat- 
ed (1952) the spiral structure of the Milky Way. 


Yermak Timofeyevich [yur-mahk’] Yermak Timo- 
feyevich, d. Aug. 1, 1585, a Cossack hetman (commanca- 
er), began the Russian conquest of Siberia and became a 
Russian folk hero. Employed by the Stroganov merchant 
family, he led (1581-82) a force of 840 Cossacks to an- 
nex western Siberia and captured Sibir, the capital of the 
Tatar khan Kuchum. Reinforcements from Russia arrived 
in 1584 but could not prevent a Tatar uprising. Yermak, 
surprised in an attack by Kuchum, was drowned in the Ir- 
tysh River, weighted down by his chain-mail coat. 
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Yesenin, Sergei Aleksandrovich [yi-see-ay’- 
nin] The Russian poet Sergei Aleksandrovich Yesenin 


(also spelled Esenin), b. Oct. 3 (N.S.), 1895, d. Dec. 27, 
1925, won recognition in 1916 with his first book of 
verse. The poems of Moscow of the Taverns (1924) com- 
bine a peasant’s love for village and countryside with the 
rowdiness of a prodigal son. At one point allied with the 
Russian equivalent of the imagist movement, Yesenin 
wrote musical poems filled with folk idioms. During the 
year (1922-23) of his marriage to his second wife, Amer- 
ican dancer Isadora Duncan, he spent four months tour- 
ing the United States. After increasingly lengthy bouts of 
heavy drinking, he hanged himself in a Leningrad hotel, 
having written his last poem in his own blood. 


Yeshiva University [yuh-shee’-vuh] Established in 
1886 as a Jewish theological seminary, Yeshiva Universi- 
ty is a private institution under Jewish auspices in New 
York City. It has separate undergraduate schools for mer 
(Yeshiva College, 1928) and women (Stern College. 
1954) and coeducational graduate divisions. 


yeti see ABOMINABLE SNOWMAN 


Yevtushenko, Yevgeny Aleksandrovich [yiv- 
tuh-sheng’-koh] A leading postwar Soviet poet, Yevgeny 
Aleksandrovich Yevtushenko (also spelled Evtushenko), b. 
July 18, 1933, reintroduced the love lyric to Russian lit- 
erature, and during the political thaw following Stalin’s 
death he led the struggle against superficial optimism in 
poetry. In his most famous poem, “Babi Yar” (1961; Eng. 
trans., 1962), Yevtushenko spoke out against anti-Semi- 
tism. That same year he made his first trip to the United 
States and has since given many readings of his poems 
abroad. His Precocious Autobiography (1963; Eng. 
trans., 1963) incurred the wrath of the Soviet authorities, 
forcing him simultaneously to apologize for and defend 
the right to self-determination. 


yew /Yews comprise eight species, genus Jaxus, in the 
yew family, Taxaceae. These shrubs or small trees have 
thin, scaly bark. Native to temperate regions of the North- 
ern Hemisphere, yews generally grow well in moist soils 
and shade. 

The evergreen needles are dark green above, with a 
lighter green to yellow below, and are spirally arranged on 
alternate branchlets. The foliage is poisonous if ingested. 
Yews are dioecious, having male and female reproductive 
organs on separate plants. Seeds are partially enclosed 
within a fleshy scarlet aril, which matures in its first year. 

The English yew, 7. baccata, and its cultivars are the 
most popular yews used as ornamentals. Although this 
plant may grow as high as 18 m (60 ft), it is often 
trimmed as a shrub for foundation plantings. North Amer- 
ican yews include the ground hemlock, 7. canadensis, 
which is a straggling shrub growing up to heights of 2 m 


Yew trees and shrubs bear narrow, evenly placed leaves and 
translucent berries, which are eaten by birds during winter. Three 
species are the Pacific yew tree (A), the English yew shrub (B), 
and the Japanese yew(C). 


(6 ft) and widely dispersed throughout the northeastern 
United States; the Pacific, or western, yew, T. brevifolia, 
which grows as high as 14 m (45 ft) along the west coast 
from Alaska to California; and the Florida yew, T. flori- 
dana, which may be a shrub or a small tree and is limited 
to riverbanks in northwest Florida. 


Yiddish language see GERMANIC LANGUAGES 


Yiddish literature see HEBREW AND YIDDISH LITERA- 
TURE 


Yiddish theater Yiddish theater originated in the 
traditional Purim festival plays (amateur theatricals de- 
rived from the biblical Book of Esther) that were enacted 
in Yiddish by the Ashkenazi Jews of northern and eastern 
Europe, especially during the 18th and 19th centuries. At 
the same time the Haskalah movement, or Jewish en- 
lightenment, inspired poets and playwrights—who had 
previously used Hebrew—to write for the masses, whose 
lingua franca was Yiddish. One of the first plays in Yid- 
dish was Serkele (1826; publ. 1861) by Solomon Etting- 
er (1800-56). 
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The founding of a modern, professional Yiddish the- 
ater is credited to Abraham Goldfaden, who in 1876 pro- 
vided dialogue and continuity for the presentations of the 
Broder Singers in Romania. Goldfaden’s enlarged troupe 
opened (1887) a theater in New York City, for which 
Goldfaden wrote, directed, and produced operettas. Jacob 
GorDIN’s Siberia (1892), starring Jacob ADLER, ushered in 
the Yiddish theater’s “first golden epoch,” characterized 
by the socially aware, realistic plays of Gordin, Solomon 
Libin (1872-1955), Leon Kobrin (1872-1946), David 
Pinski (1872-1959), and H. Leivick (1888-1962) as 
well as by the poetic and folk plays of Sholem Ascu, Y. L. 
Peretz, and Peretz Hirschbein (1880-1948). New York 
City, the center of the Yiddish theater during this period, 
also offered Yiddish productions of Shakespeare and 
Goethe in addition to the light escapist fare popular with 
its largely immigrant audience. 

The “second golden epoch,” international in scope, 
refers to the art-theater movement that sprang up in the 
first decade of the 20th century and reached the height 
of its influence during the 1920s. Starting in Odessa in 
1908 with the Jewish theater founded by the playwright 
Hirschbein, it also included the Vilna Troupe (organized 
1915), whose artistry—especially its definitive produc- 
tion of Shloime Ansky’s The Dybbuk (1919)—revolution- 
ized world theater, and the Moscow State Jewish Theater, 
which from its founding in 1919 to its closing in 1948 
specialized in polemic theater, even giving the plays of 
Sholem ALEICHEM a political emphasis. In New York City 
the movement comprised the Folksbiene Company, which 
from 1915 to the present has produced works of high ar- 
tistic merit; the Yiddish Art Theater (1918-49), and the 
politically left-wing Artef Theater (1926-41). 

In the United States, Yiddish theater today has a siz- 
able following, even among those whose first language is 
English, and plans are afoot for a Yiddish National The- 
ater. Abroad, the best-known groups are the Polish Yid- 
dish State Theater, organized (1948) by Ida Kaminska 
(1899-1980), and the Romanian Yiddish State Theater. 


YMCA see YounG MEN’s CHRISTIAN ASSOCIATION 


YMHA see YounGc MEN’sS HEBREW ASSOCIATION 


Ymir [ee’-mair] In Norse mythology Ymir was the first 
giant. He was killed by Opin, Vili, and Ve, his grandsons, 
who made the heavens from his skull, the earth from his 
body, and the seas from his blood. 


yodel The yodel is a musical phrase or melody that is 
sung or warbled so that the low-register (chest) and high- 
register (falsetto) notes alternate rapidly. Each syllable 
ends with a light glottal stop for emphasis. These rapid 
variations in tone and pitch convey the joyful spirit char- 
acteristic of Alpine folk songs. Any cry resembling this 
musical mode may also be referred to as a yodel. The yo- 
del often functions as a long-distance signaling or com- 
munications medium in mountainous or forested terrain 


where visual contact is difficult. It is found throughout 
the Alps, in the mountains of Kentucky and China, among 
the forest-dwelling Pygmies of Africa, and among some 
Australian aboriginal groups. 


yoga Yoga, a Sanskrit word generally meaning “disci- 
pline,” refers to a method of gaining that release from the 
bondage of KARMA and rebirth which constitutes the high- 
est aim for most Hindus, Buddhists, and Jains. In the 
BHAGAVAD GiTA, yogas of intuitive knowledge (jnana), of 
nonattached action (karma), and of devotion (bhakti) to 
God are distinctly mentioned as conducive to liberation. 

The word Yoga (usually capitalized) frequently desig- 
nates what some call the “royal yoga” (raja yoga), the 
yoga system of Patanjali (aD c.300), which is one of six 
Classical systems of Indian PHILOSOPHY. The literature on 
Yoga stems from the set of sutras, or aphorisms, attribut- 
ed to Patanjali that laconically summarize the gist of the 
theory; these are then explained in commentaries, which 
are in turn explained more fully by subcommentaries, in 
the same manner as other philosophical systems have 
been developed. Patanjali’s Yoga teaches an eightfold 
path beginning with the acquisition of pure moral atti- 
tudes, proceeding through practices of breath control and 
postures designed to allow the adept to concentrate with- 
out having his or her mind distracted by extraneous 
things. By concentrating on progressively more abstract 
concepts the yogi achieves higher and higher meditative 
states, culminating in contentless trance (nirvikalpaka 
samadhi) that constitutes liberation. Yogis in more ad- 
vanced stages of this process are said to be endowed with 
remarkable powers (siddhis), such as special capacities 
for sight, an ability to levitate and to project their minds 
into other bodies, and so on. 

Physical practices intended to suppress obstacles to 
the achievement of the stages in the eightfold yogic path 
are systematized in Hatha Yoga, which recapitulates and 
develops the theory of postures and breathing. A Tantric 


An Indian yogi main- 
tains a difficult yoga 
posture. This method 
of disciplined physi- 
cal exercise and 
meditation is one of 
the eight stages of 
the yoga process, 
through which the 
yogi seeks Spiritual 
liberation and re- 
lease from the mate- 
rial world. 
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form of this is developed in Laya Yoga, which teaches that 
a “serpent power” (Kundalini), dormant at the base of the 
spine, can be elevated through the body so as to achieve 
liberation (see SHAKTI; TANTRA). Another variety of yoga is 
MANTRA or Japa Yoga, which prescribes the repetition of 
certain sounds. 


yogurt Yogurt is a fermented, slightly acidic food 
product made from milk. Its origins are unknown (but the 
name comes from the Turkish). 

During the late 19th century, the Russian biologist 
Elie Metchnikoff proposed that the deterioration of the 
body was largely influenced by putrefactive bacteria that 
produced toxins in the large intestine. He suggested that 
these bacteria could be suppressed by encouraging the 
growth, in the intestine, of the lactobacilli in yogurt. 
Though his theory was questioned by some bacteriolo- 
gists, many people believe in yogurt’s beneficial effects. 
In addition, the food has become a popular low-calorie al- 
ternative to ice cream. 

Mass-processed yogurt is made by heating concentrat- 
ed milk, or milk fortified by skim milk powder, to about 
90° C (194° F) for a few minutes, then cooling it to about 
44° C (111° F), at which point a controlled culture of 
Lactobacillus bulgaricus and Streptococcus thermophilus 
is added. These organisms produce the needed acidity 
and the delicate yogurt flavor. Souring and thickening 
take place in about 3 hours at 44° C, and stop when the 
mixture is cooled to 5° C (40° F). Because the milk has 
been heated and soured, and because of its high acidity, 
pathogens cannot grow in yogurt. 


Yokohama [yoh-koh-hah’-mah] Yokohama is a city in 
southeastern Honshu and a leading international port of 
Japan. Yokohama’s population is 3,190,703 (1989 est.). 
The city is located on the western side of Tokyo Bay, 32 
km (20 mi) southwest of Tokyo. As the outport for the en- 
tire Kanto Plain region, Yokohama used to be the doorway 
to Tokyo, and thereby to Japan; since the development of 
air transportation, however, it has been the terminus only 
of sea travel to the country. One of Japan’s leading man- 
ufacturing centers, Yokohama has specialized in produc- 
ing steel, automobiles, machinery, and petrochemicals. 

Yokohama has a drab city landscape and suffers seri- 
Ous air-pollution problems. Isezaki-cho, also known as 
“Theater Street,” is the busiest commercial and recre- 
ational quarter. Some of the large international compa- 
nies in Japan are located in the Bund, the former foreign 
Settlement area. Yokohama National University and Yoko- 
hama Municipal University were both founded in 1949. 

Yokohama has a long history of foreign contact. A 
small and insignificant fishing village when it was opened 
to foreign trade in 1859, the city rapidly developed into a 
large industrial center and a suburb of Tokyo. Foreign- 
trade rights were abolished in 1899. Like Tokyo, the city 
IS subject to violent earth tremors; a major quake in 1923 
devastated the Tokyo-Yokohama region. The city also suf- 
fered damage from U.S. bombing in 1945. 


yolk see &GG 


Yom Kippur Yom Kippur, the Jewish Day of Atone- 
ment, is celebrated in early fall on Tishri 10 of the Jewish 
calendar, 10 days after ROSH HASHANAH, the New Year. Re- 
garded as the Sabbath of Sabbaths, Yom Kippur is marked 
by fasting, confession to God of sins committed during the 
last year, and prayers of forgiveness. Observance begins on 
Yom Kippur eve with the kol nidre service of repentance. 
Originally, Yom Kippur was the only day of the year when 
the high priest entered the inner sanctuary of the Temple 
(the Holy of Holies) to offer sacrifice. A goat—the so-called 
scapegoat, symbolically carrying the sins of the Jewish 
people—was then driven into the desert. 


Yongle, Emperor of China (Yung-lo) [yoong-law] 
Yongle (personal name Zhu Di), b. May 2, 1360, d. Aug. 
5, 1424, the third emperor of the Minc dynasty in China, 
reigned from 1403 to 1424 after seizing the walled cap- 
ital, Nanjing, and the throne from his nephew, Zhu Yun- 
wen. Moving the capital to Beijing in 1421, Yongle un- 
dertook large-scale reconstruction of the city. As part of 
his design for reasserting Chinese supremacy, Yongle ex- 
panded overland trade with Central Asia, opened a tribu- 
tary relation with Japan, and sent his admirals, including 


~ the Muslim eunuch ZHENG HE, on expeditions ranging as 


far away as the coast of Africa. His reign also produced 
the Yongle datian, an exhaustive encyclopedia of more 
than 11,000 volumes. 


Yonkers [yahng’-kurz] Yonkers is a city in Westches- 
ter County, southeastern New York, adjacent to New York 
City on the east bank of the Hudson River. The city’s 
population is 188,082 (1990). Yonkers is a residential 
suburb of New York City and the home of industries man- 
ufacturing elevators, pharmaceuticals, electronic equip- 
ment, textiles, and paper products. 

Crisscrossed by major highways, Yonkers maintains 
Sprain Lake Park with Grassy Sprain Reservoir, which 
supplies the city’s water. Philipse Manor Hall (1682) is a 
state historic site. Saint Joseph’s Seminary and College 
(1886) and Elizabeth Seton College (1961) are located 
in Yonkers. The city’s Hudson River Museum emphasizes 
art of the Hudson River school. 

A village of the Manhattes Indians, the site of Yonkers 
was part of a 1639 purchase by the Dutch West India 
Company. The site was granted to Adriaen Cornelissen van 
der Donck in 1646, and his title, De Jonkheer, became the 
name of the city. Yonkers was a farming community until 
the construction of the railroad (1849) and the harnessing 
of local water power made industry possible. The Otis Ele- 
vator Works was established there in 1854. 


Yorck von Wartenburg, Ludwig, Graf [york fuhn 
var’-ten-boork] The Prussian field marshal Johann Hans 
David Ludwig, Graf Yorck von Wartenburg, b. Sept. 26, 
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1759, d. Oct. 4, 1830, served with distinction during the 
NaPoceonic Wars. Yorck led (1794) Prussian forces in 
Poland, helping the Russians to suppress the insurrection 
of Tadeusz Kosciuszko. He commanded the Prussian rear 
guard after the rout by Napoleon | at Jena in 1806. When 
Napoleon invaded Russia in 1812, Yorck led the Prussian 
contingent sent to reinforce the French Grande Armée. As 
Napoleon retreated, however, Yorck signed (Dec. 30, 
1812) a neutrality agreement (the Tauroggen Convention) 
with the Russians, and Prussia soon switched to the side 
of the allies. In the closing campaigns of the Napoleonic 
Wars, Yorck fought admirably at the Battle of Wartenburg 
(Oct. 3, 1814) and was made a count (Graf). 


Yoritomo [yoh-ree’-toh-moh] The Japanese warrior 
Minamoto no Yoritomo, 1147-99, established the Ka- 
makura shogunate (see SHOGUN) in 1185. As samurai- 
aristocrats, the Minamoto competed with the Taira family 
for control over the royal court. When his father, Yoshito- 
mo, was killed by the Taira in 1160, Yoritomo was taken 
hostage and raised by Hojo Tokimasa, a Taira relative. In 
1180, Yoritomo revolted against the Taira. Victorious in 
the Gempei War (1180-85), Yoritomo, with help from his 
half brother Yoshitsune and other relatives, destroyed the 
Taira and established the Kamakura shogunate (1185- 
1334). Yoritomo solidified his support and in 1192 was 
appointed shogun. He placed military landlords and gov- 
ernors around Japan in order to assert his authority. Al- 
though he did not usurp imperial powers, Yoritomo initiat- 
ed the forms of military rule that would strip the emperor 
of real influence within two centuries. 


York (dynasty) A branch of the Plantagenet dynasty, 
the house of York vied with that of LANCASTER, another 
Plantagenet branch, for the throne of England during the 
15th century. Yorkist kings sat on the throne from 1461 
to 1485. The York family was descended from Edmund of 
Langley, duke of York, b. 1342?, d. Aug. 1, 1402, fifth 
son of Edward lil, whereas the Lancaster family descend- 
ed from Edward’s fourth son, John of Gaunt. 

Edmund's son, Richard, earl of Cambridge, b. c.1375, 
d. Aug. 5, 1415, however, married Anne Mortimer, 
whose family (see MorTIMER family) was descended from 
Lionel, duke of Clarence, Edward III’s third son. Cam- 
bridge was executed for his part in a plot to depose the 
Lancastrian Henry V in favor of Edmund Mortimer, ear! 
of March. When the last Mortimer died (1425), Cam- 
bridge’s son, Richard, duke of York, b. 1411, inherited 
that family’s claim to the throne and started the Wars of 
the Roses (see Roses, WARS OF THE). In 1460, Parlia- 
ment agreed that Richard should succeed at Henry’s 
death, but Richard died in the Battle of Wakefield on 
Dec. 30, 1460. His son deposed Henry and assumed the 
crown as EpwarD IV in 1461. Edward was succeeded 
briefly (1483) by his son Epwarb V, but the latter was 
declared illegitimate by his uncle (Edward |V’s brother) 
RICHARD III (r. 1483-85). 


Richard and his dynasty lost the crown in 1485 at the 
Battle of Bosworth Field to Henry VII, who founded the 
Tudor dynasty. Henry neutralized the Yorkist claim by 
marrying Elizabeth, b. Feb. 11, 1466, d. Feb. 11, 1503, 
daughter of Edward IV, and executing the only surviving 
York male, Edward, earl of Warwick, b. February 1475, d. 
Nov. 24, 1499. 


York (England) York, the county town of North York- 
shire in north central England, is located about 300 km 
(190 mi) north of London at the confluence of the Foss 
and Ouse rivers. York has a population of 123,126 (1981) 
and is a railroad center and market for the area’s farm pro- 
duce and livestock. Cocoa, chocolate, scientific instru- 
ments, machinery, glass, furniture, and beer are manufac- 
tured there. Tourists visit York’s many historic landmarks, 
which include the Cathedral of Saint Peter (known as York 
Minster; built 13th-15th century), Clifford’s Tower (13th 
century), the Merchant Adventurers Hall (1357-68), and 
the city walls and gates (14th century). The city has many 
museums and a university (1963). 

The Romans built the fortress of Eboracum on the site 
in AD c.71. During the 7th century York became an arch- 
bishopric (it was subsequently ecclesiastical capital of 
northern England) and a capital of the kingdom of 
Northumbria. It was an important center of learning until 
seized (866) by the Danes; the last Norse ruler was ex- 
pelled in 954. During the Middle Ages, York prospered as 
a center of the wool trade. After a period of decline the 
city recovered economically during the 19th century with 
the arrival of the railroad. 


York (Pennsylvania) The seat of York County, Pa., York 
has a population of 42,192 (1990). It lies 35 km (22 mi) 
southeast of Harrisburg, near the Pennsylvania Dutch re- 
gion. Refrigeration and air-conditioning equipment, agri- 
cultural machinery, building materials, and metal prod- 
ucts are manufactured there. Limestone quarries are 
nearby. The Colonial Friends Meeting House (1765) and 
the Warrington Friends Meeting House (1769) are the 
most notable landmarks. 

Founded in 1741 by descendants of William Penn, 
York was the capital of the American colonies when the 
Continental Congress met there from 1777 to 1778 and 
approved the Articles of Confederation. 


York, Alvin Cullum = Alvin Cullum York, b. Pall Mall, 
Tenn., Dec. 13, 1887, d. Sept. 2, 1964, became famous 
as Sergeant York, the best-known U.S. war hero of World 
War I. Originally a conscientious objector for religious rea- 
sons, York enlisted in the army in 1917. On Oct. 8, 1918, 
in the Argonne Forest, York and his men captured a Ger- 
man machine-gun nest, killing 25 enemy soldiers; York 
then, acting almost alone, took 132 enemy prisoners. He 
was promoted to sergeant and given more than 50 decora- 
tions, including the Congressional Medal of Honor. 


YOSEMITE NATIONAL PARK SS) 


Yorkshire [york’-shur] Yorkshire, in northern En- 
gland, was the country’s largest county until its 1974 di- 
vision into the three counties of North, West, and South 
Yorkshire. The River Ouse drains the fertile central Vale of 
York. Lead and coal are mined. Industries include steel 
and chemical manufacturing, tanning, and textile milling. 
The principal cities are BRADFORD, HULL, LEEDS, SHEFFIELD, 
and York, which was the county town. 

The Romans established an important military outpost 
(Eboracum) on the site of York (AD c.71-74). The region 
was part of the Anglo-Saxon kingdom of Northumbria. It 
was conquered by the Danes during the 9th century. After 
the Norman Conquest of England, Yorkshire was devas- 
tated by William | in 1069-70 after uprisings in the area. 
In the Middle Ages Yorkshire was an important English 
line of defense against the Scots. Traditionally indepen- 
dent, the people of Yorkshire were partisans of the house 
of York during the 15th-century Wars of the Roses and 
resisted the dissolution of the monasteries by Henry VIII 
in the Pilgrimage of Grace (1536). The wool-based medi- 
eval economy grew by the 18th century into one based on 
the textile, iron, and coal industries. 


Yorkshire terrier The Yorkshire terrier is a long- 
coated, steel-blue and tan dog, weighing less than 3 kg (7 
Ib), with a docked tail. It is one of the most popular tey 
breeds. On the body the silky coat is straight, parted 
down the spine, and hangs down to the ground on show 
specimens. The head coat often is tied up with a single 
bow in the center of the head. The ears are small, V- 
shaped, and erect. The Yorkshire terrier was developed 
during the 19th century from various Scottish terriers. It 
was introduced into the United States about 1880. 


The Yorkshire terrier is a 
relatively recent breed, 
developed during the 
last half of the 19th cen- 
tury. It became the fash- 
ionable pet of English 
aristocracy during the 
Victorian age. The “York- 
ie” is noted for its long, 
silky coat. 


Yorktown Campaign The Yorktown Campaign 
(1781), in Virginia, was the final major military episode of 
the AMERICAN REVOLUTION. The campaign involved a re- 
markable degree of cooperation and coordination between 
French and American forces over a vast region of North 
America and the West Indies: a French army in Rhode Is- 
land under the comte de RocHAmBEAU, an American army 
outside New York City under Gen. George WASHINGTON, an 
assortment of American regulars and militia in Virginia 
under the marquis de LAFAYETTE, a small French naval 


squadron at Newport under the comte de Barras, and a 
formidable French fleet in the West Indies under the 
comte de GRASSE. 

The objective of the French-American allies was to 
trap Charles CoRNWALLIS, the British commander in the 
south, who had established himself at Yorktown on the 
Virginia peninsula. The various contingents all converged 
on Chesapeake Bay at virtually the same time. Siege op- 
erations against Yorktown opened on Oct. 6, 1781, as 
French and American artillery began a nearly incessant 
bombardment of Cornwallis’s positions. Sir Henry CLINTON 
in New York City hastened a naval expedition to the relief 
of the Yorktown garrison, but it was beaten back by de 
Grasse. On October 17, Cornwallis asked for an armistice 
and proposed terms unacceptable to General Washington. 
With no hope remaining, Cornwallis surrendered his near- 
ly 8,000-man force to the 17,000-man Franco-American 
army on October 19. 


Yoruba [yoh-roo’-bah]_ The Yoruba are an African peo- 
ple living in western Nigeria, with scattered groups in Be- 
nin and Togo. They speak a Kwa language of the Niger- 
Congo linguistic stock (see AFRICAN LANGUAGES). During 
the late 1970s they numbered an estimated 9 million. 

Noted for their long tradition of urban residence, the 
Yoruba trace their origins from IFE, where the first of their 
many independent kingdoms had been established by the 
12th century. During the 1600s the northernmost king- 
dom, Oyo, established a hegemony over the other Yoruba 
kingdoms that lasted through the 19th century. 

Traditionally, many Yoruba are farmers, growing 
maize, manioc, and yams for subsistence and cocoa for 
export; others are artisans or traders. Descent and inherit- 
ance are traced through the male line. Marriage is polygy- 
nous; divorce is common. Traditional religion includes 
gods of the sky and earth, nature and ancestral spirits, 
divination, and secret societies. Many Yoruba are now 
Christian or Muslim. 


Yosemite Falls [yoh-sem’-i-tee] Yosemite Falls, the 
highest waterfalls in North America and third highest in 
the world, with a total drop of 740 m (2,425 ft), are lo- 
cated in Yosemite National Park, in east central Califor- 
nia. Snow-fed Yosemite Creek plummets over the edge of 
an almost perpendicular slope in three leaps. 


Yosemite National Park Yosemite National Park, 
a U.S. wilderness preserve with an area of about 3,079 
km? (1,189 mi’), is located in central California on the 
western edge of the SIERRA NEVADA range. At its center 
lies the 9O00-m-deep (2,750-ft) glacially carved Yo- 
semite Valley of the Merced River, which feeds spectac- 
ular waterfalls along its route, including Yosemite Falls 
(740 m/2,425 ft), Ribbon Fall (491 m/1,612 ft), and 
Bridalveil Fall (189 m/620 ft). Granite peaks and domes 
rise around the valley, notably El Capitan (2,334 m/ 
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7,564 ft), Half Dome (2,700 m/8,852 ft), and Mount 
Lyell (3,994 m/13,095 ft), on the eastern boundary of 
the park. Three groves of ancient Sequoias have been 
preserved, and the park provides a sanctuary for mule 
deer and black bears. 

The area held 22 villages of the Yosemite (meaning 
“grizzly bear”) Indians when it was first visited by whites 
in 1851. The region was made a state park in 1864 and 
established as a national park in 1890. 


Yoshida Shigeru [yoh-shee-dah shee-gay-roo] _Yoshi- 
da Shigeru, b. Sept. 22, 1878, d. Oct. 20, 1967, was 
Japan’s most important prime minister immediately fol- 
lowing World War ||. He received a law degree from Tokyo 
Imperial University in 1906 and later served as ambas- 
sador to Italy (1930-32) and to Britain (1936-39). In 
1945, Yoshida tried to negotiate a surrender with the Al- 
lies but was imprisoned for two months. He served as 
foreign minister under two prime ministers and was 
named (1946) leader of the Liberal party. In May 1946 
he became prime minister and held the post for most of 
the time until 1954. With the backing of U.S. occupation 
forces, Prime Minister Yoshida assumed extraordinary 
powers to implement the 1947 constitution, to reorder 
the Japanese economy, and to make treaties with the 
Allied countries. 


Young, Andrew As the U.S. ambassador to the Unit- 
ed Nations (1977-79), Andrew Jackson Young, Jr., b. 
New Orleans, La., Mar. 12, 1932, sought to make the 
United States more responsive to moral issues in foreign 
affairs and to the needs of developing countries. Young, a 
minister in the United Church of Christ, joined Martin 
Luther King, Jr.’s Southern Christian Leadership Confer- 
ence in 1961, later serving as its executive director 
(1964-70). 

In 1970, Young unsuccessfully attempted to become 
a Democratic member of Congress from Georgia. Two 
years later, however, he won election by a landslide, re- 
peating that success in 1974 and 1976. Appointed am- 
bassador to the UN by President Jimmy Carter, Young 
worked to uphold human rights and nonviolent reform. In 
August 1979, however, he resigned his position. From 
1982 to 1990, Young was mayor of Atlanta. In 1990 he 
failed in his attempt to win the Democratic party primary 
for the Georgia governorship. 


Young, Brigham _ Brigham Young, b. Whitingham, Vt., 
June 1, 1801, d. Aug. 29, 1877, was the second president 
of the Church of Jesus Christ of Latter-day Saints (see 
Mormonism) and the first territorial governor of Utah. 

When he was 3 years old his father took the family to 
western New York, where Brigham grew up to be a skilled 
carpenter and joiner. In 1830 he read a copy of the Book 
of Mormon and 2 years later was baptized into the Mor- 
mon church. 

Young served as a missionary and as a member of the 


Brigham Young, who 
succeeded to the 
leadership of the 
Mormon church 
after the murder of 
Joseph Smith, led 
the Mormons in their 
migration (1846-47) 
from Nauvoo, Ill., 

to the valley of the 
Great Salt Lake. 
Under his direction 
the Mormon com- 
munity prospered. 


church’s Council of Twelve Apostles. When Joseph Smith 
was shot and killed by a mob in 1844, Young succeeded 
him as leader of the church. He directed the Mormon ex- 
odus (1846) from the Midwest to the Great Basin, where 
he chose the site for Salt Lake City. 

Besides establishing Salt Lake City as the center for 
the church, Young sent colonizing parties throughout 
Utah, Idaho, Nevada, Arizona, and California, where he 
helped found more than 350 cities and towns. To popu- 
late these new communities, he directed the immigration 
of 50,000 new settlers from the Midwest and Europe as a 
means of securing his primary goal, the establishment of 
the kingdom of God on Earth. 

The Mormons built canals to irrigate the soil and en- 
gaged in farming and home industry. Young wanted to es- 
tablish a people who were economically self-sufficient, 
and, therefore, he organized a cooperative system during 
the 1870s called the United Order. The orders differed 
from town to town, with the greatest regimentation occur- 
ring in those communities where the members ate and 
worked together as an enlarged family, and the least in 
those communities which sponsored a cooperative factory 
or farm as a part-time enterprise. 

In 1849 the U.S. government organized the Utah ter- 
ritory, and Young was appointed governor. After receiving 
false reports that the church was in rebellion against the 
government, President James Buchanan in 1857 sent 
troops to Utah. After negotiations the troops settled 
southwest of the capital. Young was replaced as governor, 
but he continued to be the most influential person in the 
territory. He was challenged by federal authorities during 
the last few years of his life, primarily because of Mormon 
plural marriage. He had children by 16 women and was 
married to many others who were widows. 


Young, Cy Denton True “Cy” Young, b. Gilmore, 
Ohio, Mar. 29, 1867, d. Nov. 4, 1955, a major league 
baseball pitcher, won more games (511) during his career 
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Cy Young, who 
played baseball for 
22 years (1890- 
1911) in the major 
leagues, won and 
lost the most 
games—511 and 
313, respectively— 
of any pitcher in the 
history of the pro- 
fessional sport. 
Those victories in- 
cluded three no- 
hitters, one of them 
a perfect game. 


than any other pitcher. He set numerous records during 
his 22 years in professional baseball: most complete 
games (750), most innings pitched (7,356), and most 
consecutive hitless innings pitched (23). Young accu- 
mulated his incredible victory record in the era before 
relief pitching reached its present-day importance; his 
record is therefore considered unattainable for modern 
pitchers. In recognition of his achievement, the award 
annually given to the best pitcher in each league is 
named for him. Young was elected to the Baseball Hall 
of Fame in 1937. 


Young, Edward The English poet and playwright 
Edward Young, b. 1683, d. Apr. 5, 1765, is best known 
for his book-length poem, The Complaint; or, Night 
Thoughts on Life, Death, and Immortality (1742-45), 
commonly called Night Thoughts, which started a long 
fashion for moralizing on death and the afterlife. He had 
written two tragedies (Busiris, 1719, and The Revenge, 
1721) and a series of satires (The Universal Passion, 
1725-28) before becoming a cleric in 1730. 


Young, Lester The tenor saxophone jazz musician 
Lester Willis “Prez” Young, b. Woodville, Miss., Aug. 27, 
1909, d. Mar. 15, 1959, was a leading figure in the 
emergence of the “cool” jazz of the 1950s. During the 
1930s and ’40s he played with many of the most influ- 
ential bands, including those of Fletcher Henderson and 
Count Basie. His recordings with Billie Holiday quickly 
attained the status of jazz classics, as did later recordings 
with such other jazz greats as Oscar Peterson and Teddy 
Wilson. Young’s lighter, more suave approach to the ten- 
Or Sax was a departure from the conventional, heavily sen- 
suous sax sound, and his style influenced the playing of 
later saxophonists, notably Charlie Parker. 


Young, Loretta Screen actress Loretta Young, b. 
Gretchen Young, Salt Lake City, Utah, Jan. 6, 1914, 
made nearly 100 Hollywood films during the 1930s and 
’A0s. Her best roles were in A Man’s Castle (1933), 
Ramona (1936), And Now Tomorrow (1944), and The 
Farmer’s Daughter (1947), for which she won an Acade- 
my Award. From 1953 to 1960 she hosted the weekly 
television anthology “Loretta Young Presents.” 


Young, Owen D. Owen D. Young, b. Van Hornes- 
ville, N.Y., Oct. 27, 1874, d. July 11, 1962, an Ameri- 
can lawyer, businessperson, and statesman, helped solve 
REPARATIONS problems arising from World War I. Young 
practiced law privately until 1912, when he joined the 
General Electric Company as general counsel; he later 
served as board chairman of that firrn (1922-39, 1942- 
44). He was also a founder and first chairman of the 
board (1919-29) of the Radio Corporation of America 
(RCA). At the London Reparations Conference of 1924, 
Young helped write the Dawes Plan, which determined 
the terms of German payments to the Allies. In 1929 he 
chaired the Paris conference that wrote the Young Plan, 
modifying the agreements. 


Young, Thomas English physicist Thomas Young, b. 
June 13, 1773, d. May 10, 1829, is best known for his 
contributions to optics. Led by his medical training to 
study the physiology of vision, he provided explanations 
for the eye’s accommodation to viewing objects at differ- 
ent distances and its ability to register a diversity of col- 
ors. In 1801, Young conceived the principle of optical 
INTERFERENCE, which he proceeded to exploit in arguing for 
the wave hypothesis of light. Marred by its obscure pre- 
sentation, his theory failed to win acceptance, and the cor- 
puscular theory prevailed until Augustin J. FRESNEL devel- 
oped wave optics with greater precision and coherence. 
Possessing a prodigious knowledge of languages, he was a 
key figure in deciphering the Egyptian Rosetta Stone. 


Young, Whitney M., Jr. Whitney Moore Young, Jr., 
b. Lincoln Ridge, Ky., July 31, 1921, d. Mar. 11, 1971, 
a social worker and educator, became executive director 
of the National URBAN LEAGUE. After military service dur- 
ing World War II, he earned (1947) a master’s degree in 
social work from the University of Minnesota. From 1947 
to 1954 he held positions with the National Urban 
League. In 1954 he became dean of the Graduate School 
of Social Work at Atlanta University, and then he served 
as director of the Urban League from 1961 to 1971. 
Young sought to improve African-American employment 
opportunities through antipoverty job-training programs; 
in the face of severe criticism from African-American mil- 
itants, he favored cooperation rather than confrontation. 
Under his leadership the Urban League grew dramatically 
and secured millions of dollars in corporate contributions 
for the organization’s programs. 
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Young Men’s Christian Association The Young 
Men’s Christian Association (YMCA), founded in England 
in 1844 and in the United States in 1851, is an interna- 
tional network of nonsectarian organizations that provide 
athletic, recreational, cultural, and educational services 
to their members. These organizations conduct night 
classes, vocational instruction, and civic training, in ad- 
dition to organizing sports activities, social events, and 
camping trips. Many YMCAs also offer cafeterias and 
rooms to rent both for transients and residents. Although 
each local YMCA is a nonprofit corporation, most are af- 
filiated with national councils that are part of the World 
Alliance of YMCAs with headquarters in Geneva, Switzer- 
land. They are not associated with any church, although 
many have a Christian orientation. Membership fees and 
charges for individual services are usually minimal. In the 
United States, YMCAs have had organized recreational 
programs for the military troops in every war since the 
Civil War, and were one of the USO’s six founding groups. 


Young Men’s Hebrew Association The Young 
Men’s Hebrew Association was the original name of the 
Jewish Community Centers that exist in the United 
States, Israel, and countries in Europe, Africa, and South 
America. Jewish Centers provide educational, recreation- 
al, and cultural opportunities to its members, mostly Jew- 
ish, of all ages. They also operate nursery schools, voca- 
tional training programs, and camps; offer gymnastic and 
swimming instruction; and organize social events and se- 
nior citizens’ activities. The first YMHA was formed in 
Baltimore, Md., in 1854. The movement remained rela- 
tively insignificant until 1874, when a YMHA opened in 
New York City. During the 1930s these groups, by then 
an amalgamation of Young Men’s and Young Women’s 
Hebrew Associations, broadened their range of services to 
attract people of all ages. Many changed their names to 
Jewish Community Centers, although most are still called 
YM-YWHAs. 


young people The term young people generally re- 
fers to the segment of the population between the ages of 
about 13 and 19 or 20. Other terms used to describe this 
age group include teenager, adolescent, youth, and young 
adult. Sociologically, young people in most Western soci- 
eties are between a state of dependence on their parents 
and the achievement of the relative economic and social 
independence characteristic of adults. 


Young People in Contemporary Society 


Young people are an essential link in the transmission 
and preservation of the heritage of a culture. Because 
some degree of tension between the generations and 
competition for status and power are considered more or 
less inevitable in all cultures, primitive and industrial so- 
cieties alike have emphasized the duty of young people to 
parents and other adults and have required them to obey 
the rules of the social order. Marked contrasts between 


primitive and industrialized societies exist, however, in 
the means by which young people assume adulthood. In 
many preindustrial societies elaborate ceremonies of initi- 
ation mark the transition from childhood to young-adult 
Status. Such ritualizations foster a sense of continuity and 
ease the adjustment to changed roles and modes of be- 
havior (See PASSAGE, RITES OF). In Western cultures, the 
transition away from the relative dependence and lack of 
clear responsibility characteristic of childhood are less 
clearly defined, and this absence of formal definition has 
produced an ambiguous and often conflicting set of ex- 
pectations for young people. They are told to behave ma- 
turely; at the same time they are regarded as too young to 
enjoy the rights and privileges of adults. 

Furthermore, as Western society has become more ur- 
banized, mechanized, and specialized, the number of 
roles in which young people’s social and economic contri- 
butions are needed or valued has declined. Thus there is 
often a lack of opportunity to engage in the very activities 
that prepare young people for the adult world. As a conse- 
quence, young people are unable to try out a variety of 
roles and values, a process that contributes to the healthy 
growth and development of independent goals and a 
sense of personal identity. 

The creative and dynamic potential of young people is 
often in conflict with pressures toward social and eco- 
nomic conformity, and this conflict has sometimes led to 
questions about the role of traditional institutions. Recent 
examples of such questioning by young people of estab- 
lished values and institutions include the COUNTERCULTURE 
movements that arose in North America and Europe in 
the late 1960s and the 1970s. 

Education. \n all societies education has been viewed 
both as a means of preserving a culture and as a means of 
laying the foundations for the future success of individu- 
als. These traditional functions have been modified in the 
United States by current social realities. The role of the 
school as a primary agent of SOCIALIZATION has been threat- 
ened by the increasing influence of the media and of peer 
associations on the lives of young people. As many young 
people became disenchanted with the sterility of the tra- 
ditional classroom, efforts were made beginning in the 
1960s to provide alternative learning opportunities, such 
as out-of-classroom learning, work-study programs, open 
schools, and alternative schools. 

Another harsh fact regarding education today is that 
its traditional role as a means to personal success and so- 
cial mobility is increasingly in question. In the United 
States more than 85% of all high school students gradu- 
ate—the highest proportion in the nation’s history. In 
addition, the number of young people participating in 
higher education has steadily increased. In 1985, 12.2 
million people were enrolled in college, a 48% gain over 
enrollment in 1965. These young people, however, must 
compete for a limited number of entry-level positions in 
the job market, and the value of their educational 
achievement in gaining access to such positions has di- 
minished. One result is that many young people find 
themselves in a prolonged state of economic dependency. 

Employment. The participation of young people in the 
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work force has generally increased in recent years, al- 
though there have been fluctuating dips. In 1985, 54% 
of all young people between the ages of 16 and 19 were 
employed either full or part time. The most marked in- 
crease has been in the rate of young women entering into 
employment, from 44% in 1970 to about 52% in 1985. 
Job-participation rates for out-of-school nonwhite youth, 
however, have been steadily declining or holding at low 
levels for many years. 

Unemployment rates for those who are seeking work 
remain chronically high. These young people are often the 
poor—particularly the minority poor—and school drop- 
outs who lack minimal skills and education. Experts an- 
ticipate that employment prospects for young people will 
remain bleak in the face of continuing technological ad- 
vances, the increasing numbers of women entering and 
remaining in the labor force, and the tendency of older 
workers to exercise their options for delayed retirement. 
Any tightening of the job market tends to limit dispropor- 
tionately the employment opportunities for young people, 
particularly nonwhite youth. 

The young are also seriously handicapped by the quali- 
ty of employment opportunities available to them. Many 
of the roles set aside for them are in low-paying jobs with 
little prestige or security and in which employers expect a 
frequent turnover. 

Although the transition from school to work is signifi- 
cant in the lives of young people, almost no preparation is 
provided. Aside from the relatively recent introduction of 
work-study programs in some areas, little effort has been 
made on the part of society or the schools to integrate 
school and work as part of a total educational process. 


Special Problems of Young People 


Certain persistent problems among young people have 
long-term social consequences. One of these problems is 
the increase in unwanted pregnancies among teenagers. A 
National Research Council study noted that in 1987 about 
a million teenagers became pregnant, resulting in about 
470,000 births, 400,000 abortions, and 130,000 miscar- 
riages. Of special concern is the disproportionate increase 
in pregnancies among girls under the age of 15. Unwanted 
pregnancies in this group have serious implications for both 
the long-term development of the young mother and the 
normal development of the infant. The evidence indicates 
that early pregnancies handicap young women education- 
ally and vocationally and limit their future options. 

Another area of concern is DRUG ABUSE. Surveys indi- 
cate that most American teenagers have at least tried 
marijuana, and many young people also use a variety of 
other mood-altering chemicals and drugs. Drug use ap- 
pears to be declining among high school students, howev- 
er, although ALCOHOL CONSUMPTION has been steadily in- 
creasing, particularly in the younger age range. Evidence 
Suggests that drug use—including alcohol—is experimen- 
tal and transient for most young people and occurs most 
often in groups. 

A third area of concern is the increasing rate of SUICIDE 
among young people. In the United States in 1985 sui- 
cide was the third most common cause of death in this 


age group, following accidents and homicide; in 1965 
suicide ranked fifth. The peak ages for suicide attempts 
are 15 to 19. Estimates indicate that as many as 100 
people may attempt suicide and fail for every one who 
succeeds. Suicide attempts by young people are often 
signals of distress and pleas for help’ with some personal 
crisis. Even when the attempt seems halfhearted or ma- 
nipulative, it should be taken seriously. 
See also: ADOLESCENCE; JUVENILE DELINQUENCY. 


Young Turks Young Turks was the name given to 
members of various liberal groups that arose within the 
Ottoman Empire during the 1880s demanding that Sul- 
tan Abb AL-Hamip II restore the constitution and parlia- 
ment of 1876 and rule democratically. The strongest of 
these groups, the Committee of Union and Progress, 
composed of army officers based in Macedonia, ulti- 
mately forced the sultan to accept these demands in the 
so-called Young Turk Revolution of 1908. After influenc- 
ing Ottoman politics from behind the scenes for a year, 
the committee deposed Abd al-Hamid in 1909 and re- 
placed him with puppets who reigned but did not rule. 
Under leadership of the Young Turk triumvirate of Enver 
Pasha, Talaat Pasha, and Jemal Pasha, the empire fought 
on the side of the Central Powers in World War |. In 
1918, after the defeat of the Central Powers and the col- 
lapse of the empire, the trio fled to Europe. The name 
Young Turks is sometimes used for insurgents within var- 
lous organizations, such as political parties, that are un- 
related to Turkish politics. 


Young Women’s Christian Association The 
Young Women’s Christian Association (YWCA) is a world- 
wide system of nonsectarian organizations that seek to 
advance the physical, intellectual, and spiritual interests 
of young women. The YWCAs are organized into national 
umbrella groups and a World YWCA, formed in 1894 and 
headquartered in Geneva. The YWCA originated in 1855 
in response to the effects on women of the Industrial 
Revolution. In 1858 a Ladies’ Christian Association was 
formed in New York City, although the American YWCA 
was formally established in Boston in 1866, when a 
group of women wrote a set of governing guidelines. 


Young Women’s Hebrew Association The 
Young Women’s Hebrew Association (YWHA) is a constit- 
uent part of almost every Jewish Community Center and 
caters to the social, recreational, and athletic needs of 
both adolescent and adult women; although most of the 
members are Jewish, the organization is nonsectarian. The 
first official YWHA was organized (1888) in New York City 
as an auxiliary of the Young Men’s Hebrew Association, and 
the first independent YWHA was formed there in 1902. 


Younger brothers Born in Lee’s Summit, Mo., the 
four Younger brothers were outlaws of the American West 
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associated with the James brothers. Thomas Coleman 
“Cole” Younger, b. Jan. 15, 1844, d. Mar. 21, 1916, 
and James Henry “Jim” Younger, b. Jan. 15, 1848, d. 
Oct. 19, 1902, were Confederate Civil War guerrillas. 
Cole helped form the James gang about 1866; John 
Younger, b. 1851, d. Mar. 16, 1874, Robert Ewing 
“Bob” Younger, b. Oct. 29, 1856, d. Sept. 16, 1889, 
and Jim joined later. In 1876 the three surviving brothers 
were captured during a holdup at Northfield, Minn. Aided 
by the belief of some that the four had been driven to 
crime by persecution of their family for Cole’s and Jim’s 
guerrilla activity, the two living brothers won parole in 
IO" 


Younghusband, Sir Francis Edward Sir Francis 
Edward Younghusband, b. May 31, 1863, d. July 31, 
1942, was a British explorer and military officer. He 
joined the army in 1882 and traveled extensively through 
northern India and Tibet searching for trade routes. His 
explorations of these areas and of China added greatly to 
the existing geographical knowledge. In 1904, Lord Cur- 
zon, viceroy of India, sent Younghusband with a military 
expedition to Lhasa, Tibet, where he forced the Dalai 
Lama, Tibet’s leader, to sign a trade treaty. Younghus- 
band later surveyed the Brahmaputra and Sutlej rivers. 


Youngstown Youngstown, the seat of Mahoning 
County, lies in northeastern Ohio, 105 km (65 mi) south- 
east of Cleveland. The city has a population of 95,732 
(1990), and the metropolitan area, 492,619. Manufac- 
tures include rubber and leather goods, office furniture, 
steel, automotive parts, and electronic equipment, al- 
though many steel mills closed in the 1970s and 1980s. 
Youngstown State University (1908) is located there. 

John Young founded the city in 1797. In 1802, after 
the discovery of iron ore, coal, and limestone in the area, 
an iron smelter was built, and in 1895 the first steel 
plant became operational. Youngstown’s growth was 
Spurred by the opening of the Pennsylvania and Ohio Ca- 
nal in 1839 and by the arrival of railroads in 1853. 


Yourcenar, Marguerite [yoor-suh-nahr’] The writer 
Marguerite Yourcenar (pseudonym of Marguerite de Cray- 
encour), b. Brussels, June 8, 1903, d. Dec. 17, 1987, 
was the first woman member of the Académie Francaise, 
inducted in 1981. She wrote in French but had lived in 
the United States since 1940. Best known among her 
novels, critical essays, plays, and poetry was the novel 
The Memoirs of Hadrian (1951; Eng. trans., 1954). Oth- 
er works in translation include The Abyss (1976), The 
Dark Brain of Piranesi and Other Essays (1984), and Ori- 
ental Tales (1985). 


youth hostel The International Youth Hostel Feder- 
ation offers inexpensive dormitory-style accommodations 
in more than 50 countries to its member travelers. De- 


signed especially for young people on hiking or biking 
tours, hostels are often situated within about 25-50 km 
(15-30 mi) of each other and typically permit a maxi- 
mum stay of three nights per visit. A handbook listing lo- 
cations of the more than 4,500 hostels worldwide is avail- 
able through American Youth Hostels, Inc., the federa- 
tion’s U.S. affiliate, in Washington, D.C. 


Ypres [ee’-pruh] Ypres (Flemish: leper) is a historic 
town on the Yperlee River in southwestern Belgium, about 
65 km (40 mi) southwest of Ghent. Its population is 
34,566 (1982). Manufactures include textiles and build- 
ing materials. The Cloth Hall and Cathedral of Saint Mar- 
tin’s, both originally built in the 13th century, are nota- 
ble. Ypres was a major linen-making center and flour- 
ished as a member of the Hanseatic League during the 
Middle Ages, but civil and religious struggles during the 
15th and 16th centuries brought about a decline. Three 
major battles were fought at Ypres during World War |; the 
city was completely destroyed but since has been rebuilt. 


Ypres, Battles of see WorLD War | 


ytterbium [i-tur’-bee-unm] Ytterbium is a silvery, soft 
metal, an element of the LANTHANIDE SERIES of the PERIODIC 
TABLE. Its chemical symbol is Yb, its atomic number is 
70, and its atomic weight is 173.04. Seven isotopes exist 
in nature. Ytterbium Is difficult to separate from the other 
rare-earth elements with which it is found. It was discov- 
ered (1878) by Jean C. G. de Marignac, who named it for 
a Swedish town, Ytterby. Few commercial uses exist. 


yttrium [it’-ree-unm] Yttrium is one of four chemical 
elements (the others being erbium, terbium, and ytterbi- 
um) named after Ytterby, a town in Sweden rich in un- 
usual minerals. Yttrium is a metal with properties closely 
resembling those of rare-earth metals; for this reason it is 
frequently classified with the elements of the LANTHANIDE 
SERIES Of the PERIODIC TABLE, where it is in Group IIIB. Its 
symbol is Y, its atomic number is 39, and its atomic 
weight is 88.9059. Its principal use is in the europium- 
activated red phosphors that provide the red color in col- 
or television tubes. 


Yuan (Yiian) (dynasty) [yoo-ahn] Following the conquest 
of China by his Mongol tribes, KUBLAI KHAN established the 
Yuan (or Mongol) dynasty (1279-1368), the first alien 
rule over all China. The Yuan established its capital at 
Beijing and initiated a series of public-works programs. 
The Mongols encouraged Europeans to travel overland to 
China; Marco Poto was the most famous of the early Eu- 
ropeans to make the journey (c.1275). Foreigners also 
served in the Yuan bureaucracy, from which Chinese were 
barred. 

Rebellions, at first fed by economic grievances, 
plagued and eventually brought down the Yuan, and it 
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was succeeded by the MING dynasty. During Mongol rule 
the Chinese novel and the drama developed new forms, 
partly because of Mongol circumvention of Chinese clas- 
sical literature. 


Yuan drama _ The musical plays written during the 
Yuan dynasty (1279-1368) are the oldest known Chinese 
dramas. The 171 scripts of these plays—sometimes 
called operas—reveal highly developed conventions. The 
typical Yuan play was written in four acts. The songs were 
sung by a single character only; music was provided by 
stringed and percussion instruments. Confucian ideals of 
marital fidelity, loyalty to the emperor, and punishment of 
evil are important themes. 
See also: CHINESE LITERATURE. 


Yuan River § The Yuan River (Red River) rises in Yun- 
nan province of southern China and flows southeast for 
about 1,170 km (730 mi) across China and northern 
Vietnam and through Hanoi to form a fertile delta area on 
the Gulf of Tonkin. The longest river in northern Vietnam, 
it drains an area of about 19,000 km? (46,000 mi’). 


Yuan Shikai (Yiian Shih-k’ai) [yoo-ahn’ shee-ky] The 
Chinese militarist Yuan Shikai, b. Sept. 16, 1859, d. 
June 6, 1916, reached a position of great power in the 
Qing dynasty, became president of the Republic of China 
in 1912, and betrayed both regimes in his pursuit of 
personal power. A protégé of LI HONGZHANG, Yuan had 
risen as Li’s proconsul in Korea (1885-94), and in 1895, 
in the wake of the disastrous Sino-Japanese War, he was 
assigned the task of creating a modern army. Turning his 
creation, later known as the Beiyang Army, into a person- 
al power base, Yuan in 1898 won the favor of the dowa- 
ger empress Cixi by refusing to support a coup by her 
adoptive son, the Guangxu emperor (r. 1875-1908). Ap- 
pointed viceroy of Bejili province by the empress, Yuan 
served from 1901 to 1907. As negotiator for the Qing in 
the 1911 revolution, he arranged the emperor’s abdica- 
tion when SuN YAT-SEN agreed to resign in Yuan’s favor as 
head of the new Chinese republic. Yuan ruled as a mili- 
tary dictator, altering the constitution in 1914 to make 
himself president for life and unsuccessfully attempting 
(1915-16) to restore the monarchy with himself as em- 
peror. By granting the demands of military warlords and 
foreign powers in exchange for their support of his ambi- 
tions, he disastrously weakened the powers of the central 
government. 


Yucatan [yoo-kuh-tan’] Yucatan (1990 pop., 1,363,- 
540), a state in southeastern Mexico, occupies the north 
central Yucatan Peninsula. Located on the Gulf of Mexico 
and Campeche Bay, it has an area of 38,402 km? 
(14,827 mi*). The capital is MériDA, and the majority of 
the inhabitants are Maya. Yucatan is primarily a sparsely 
settled agricultural state, with henequen (a fiber used in 


making rope) as the main crop, complemented by corn, 
rice, Sugarcane, and beans. Petroleum is extracted along 
the coast, and fishing and tourism are also important. Yu- 
catan is known for such famous archaeological sites as 
CHICHEN ITZA and UXxmMAL. Yucatan seceded from Mexico 
(1835-36, 1839-43) and was the scene of violent Indi- 
an uprisings in 1847 and 1910. 


Yucatan Peninsula The Yucatan Peninsula in Cen- 
tral America separates the Gulf of Mexico from the Carib- 
bean Sea. Covering about 190,000 km? (73,000 mi’), it 
comprises the Mexican states of Campeche, Quintana 
Roo, and Yucatan, virtually all of Belize, and northern 
Guatemala. The major city is MERIDA, Mexico. Composed 
of limestone lowlands riddled with underground caves, 
the peninsula is mostly flat, but it rises to about 1,122 m 
(3,681 ft) in the south. In the south are swamps and 
dense rain forests. The north and west are arid grasslands 
dotted with cacti; traditional Maya windmills pump water 
from a maze of underground rivers. The main crop Is sisal 
(henequen); fishing is also economically important. Trop- 
ical beaches, inlets, peninsulas, and offshore islands (the 
largest of which is Cozumel) are popular tourist resorts. 

The Yucatan was the center of Maya civilization from 
about the 1st century Bc. Spaniards completed their con- 
quest of the area during the 1540s, and centuries of iso- 
lation followed. Today a railroad (completed in 1957), a 
highway (1961), and air connections have facilitated ac- 
cess to the peninsula. 


The Yucatan Penin- 
sula of southeastern 
Mexico was the site 
of the Maya civiliza- 
tion, and many of the 
present residents are 
their descendants. 
The region’s virtual 
isolation from the rest 
of Mexico ended in 
the 1950s and ’60s 
with new rail and 
road links. 


UNITED STATES 


YUCATAN 


PENINSULA 


yucea [yuhk’-uh] Yuccas are about 40 species of her- 
baceous plants, genus Yucca, of the century-plant family, 
Agavaceae. Native to arid regions of North America and 
the West Indies, yuccas may be stemless, with large clus- 
ters of thin, pointed leaves rising directly from the soil, or 
they may produce woody trunks that reach heights of 12 
m (40 ft). The white or violet flowers, borne in large pani- 
cles, open during the night to emit scents that in some 
cases attract only the particular species of moth required 
to effect pollination. 

Yuccas are cultivated extensively as ornamentals in 
southern North America. Adam’s needle, Y. filamentosa, 
found in the southern United States, is nearly stemless; 
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the leaves, up to 76 cm (2.5 ft) long and 2.5 cm (1 in) 
wide, terminate in a narrow spine. The similar Spanish 
dagger, Y. gloriosa, found in the eastern United States 
from North Carolina to Florida, grows as high as 2.5 m (8 
ft). The Joshua tree, Y. brevifolia, a tall, irregularly 
branched yucca that grows to heights of 12 m (40 ft), is 
found from Utah to southern California. 


Yugoslavia [yoo-goh-slah’-vee-uh] This article con- 
cerns the Socialist Federal Republic of Yugoslavia, a 
union of six Yugoslav (South Slav) republics (SERBIA, 
CROATIA, SLOVENIA, MACEDONIA, BOSNIA AND HERCEGOVINA, 
and MONTENEGRO) and two autonomous provinces within 
Serbia (Kosovo and Vojvodina), which existed until 1991. 
The country occupied the northern part of Europe’s Bal- 
kan Peninsula, extending along the eastern coast of the 
ADRIATIC SEA from Austria and Hungary in the north to Al- 
bania and Greece in the south and bordered on the east 
by Romania and Bulgaria. 

Created in 1918, Yugoslavia was first called the King- 
dom of the Serbs, Croats, and Slovenes; the name was 
changed in 1929. Ruled by the king of Serbia, the coun- 
try was wracked by ethnic strife until its dissolution by the 
Axis powers during World War II. By the end of the war, 
Communist-led partisans had won control and re-created 
Yugoslavia as a federal republic. 

In 1991, Slovenia, Croatia, Macedonia, and Bosnia- 
Hercegovina seceded from the federation, leaving a re- 


duced Yugoslav state consisting of Serbia and Montene- 
gro. Warfare broke out in Croatia and Bosnia-Hercegovina 
after their secession. 


Land and Resources 


Primarily mountainous, the Yugoslav region also contains 
a large segment of the great Pannonian plain in the north 
and northeast, along the DANUBE and SAVA rivers. This rich 
agricultural basin is interrupted by ridge systems running 
in all directions. On the coast a narrow littoral is hemmed 
in by the steep karst slopes of the Dinaric Acps. On the 
northern frontiers the Julian and Karawanken Alps mark 
the boundaries with Italy and Austria. 

Soil and Drainage. Fertile loess and chernozem soils 
are abundant in the north and northwest. Most Yugoslav 
rivers drain north and east into the Danube, while the re- 
mainder flow into the Adriatic and Aegean seas. In the 
south the Vardar provides a gateway to the Aegean Sea. 

Climate. A Mediterranean climate of hot summers and 
mild winters exists along the littoral and in the extreme 
south. The interior winters are harsh, with frequent snow- 
falls and severe cold, but summer temperatures regularly 
exceed 28° C (80° F). 

Flora and Fauna. Vegetation patterns vary sharply from 
the heavily forested mountains of Bosnia and Serbia to 
the treeless prairie of the Vojvodina along the Danube and 
the barren karstlands of the coast. The littoral supports a 
Mediterranean flora of palms, olives, and cypress with 
much viniculture. Game within the region ranges from 
black bear and deer (Slovenia, Serbia) to foxes and otters. 


AT A GLANCE 


SOCIALIST FEDERAL REPUBLIC 
OF YUGOSLAVIA 


Land: Area: 255,804 km’ (98,766 mi’). Capital and 
largest city: Belgrade (1991 pop., 1,553,854). 


People: Population (1991): 23,949,000. Density: 93 
persons per km? (242 per mi’). Distribution (1990): 50% 
urban, 50% rural. Official languages: Serbo- 

Croatian, Slovenian, Macedonian. Major religions: 
Orthodoxy, Roman Catholicism, Islam. 


Government: Type: federal republic. Legislature: Feder- 
al Assembly. Political subdivisions: 6 republics, 2 autono- 
mous provinces. 


Economy: GNP (1989): $159.1 billion; $6,333 per 
capita. Labor distribution (1986): mining and manufac- 
turing—27%; agriculture—22%; services and other— 
51%. Foreign trade (1989): imports—$14.8 billion; 
exports-—$13.4 billion. Currency: 1 dinar = 100 para. 


Education and Health: Literacy (1990): 90.5% of 
adult population. Universities (1989): 19. Hospital beds 
(1989): 142,856. Physicians (1989): 46,399. Life ex- 
pectancy (1990): women-—-76; men—70O. Infant mortality 
(1990): 22 per 1,000 live births. 
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Hunting for mammals and birds is widely popular, as is 
freshwater fishing (trout, pike, carp). 


People 


More than 80% of the population belonged to one of the 
six officially recognized South Slavic nations: the Serbs 
(36% of the total); the Croats (20%); the Slovenes (8%); 
the Macedonians (6%); the Montenegrins (3%); and the 
Muslims of Bosnia and Hercegovina (9%). The remaining 
18% include Albanians (8%), Hungarians (2%), Roma- 
nians, Turks, and Gypsies. 

Language and Religion. Three languages were recog- 
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nized as official in dealings with the federal authorities: 
Serbo-Croatian, Slovenian, and Macedonian. In addition, 
minorities were guaranteed the use of their native lan- 
guage in local proceedings and elementary school. Cen- 
tral-government documents were routinely presented in 
both the Cyrillic (Serbia, Macedonia, Montenegro) and 
Latin (Croatia, Slovenia) alphabets. Major religious affilia- 
tions included Eastern Orthodoxy, Roman Catholicism, 
and Islam. Most Serbs, Montenegrins, and Macedonians 
are Orthodox Christians; Slovenes and Croats are Roman 
Catholic; and many inhabitants of Bosnia and Hercegovi- 
na and most Albanians in Kosovo are Muslims. 
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The old Turkish quarter in Sarajevo, capital of Bosnia, contains the 
16th-century Begova Mosque (right). The city, a Muslim center, 
came under heavy siege by Serbs in 1992. 


Demography. Yugoslavia was a rapidly urbanizing soci- 
ety, although as recently as 1940 almost 80% of the peo- 
ple were rural dwellers. Belgrade, ZAGREB, SKOPJE, SARAJE- 
vo, LJUBLJANA, and Novi SAD were the major centers. 

Education and Health. Elementary education was man- 
datory and free for all children 6-15 years of age. Sec- 
ondary and higher institutions were freely available. There 
was an expansion of the university system in the 1970s 
and 1980s, although the older institutions in Belgrade, 
Zagreb, and Ljubljana remained the most prestigious. A 
national health-insurance scheme covered all citizens, 
but a private sector was permitted. 

The Arts. Yugoslav artistic roots are anchored in diverse 
soils. In general, the north and the littoral are heirs to the 
cultural traditions of the Catholic Germans and Italians, 
whereas the central and eastern regions were within the 
orbit of Byzantine and Ottoman Turkish worlds until the 
19th century. 

The Croatian and Slovene assertion of national identi- 
ty (1820-1860s) was built largely on literary founda- 
tions. The Croats looked back on a heroic age of 16th- 
and 17-century drama and poetry centered on the port 
of DUBROVNIK, then a rival to Venice. The Slovenes had 
had a brief moment in the sun through the work of a 
Protestant humanist group led by the Bible translator 
Primoz Trubar (1508-86). After long eclipse, both peo- 
ples underwent a national awakening following the Na- 
poleonic Wars. Ivan Mazuranié, August Senoa, and 
Evgenij Kumicié were foremost exponents of Croatian 
romanticism and realism, and modernism appeared in 
the late 19th century, influenced by French and German 
sources. Of the 2O0th-century authors, Miroslav Krleza 
enjoys high repute as a social critic. Among Slovenes, 
the 19th-century romantic poet France PreSern greatly 
influenced the development of the modern language. 
lvan Cankar, Oton Zupancéi¢, and Prezikov Voranc were 
major figures in the 20th century. 

Modern Serbian literature began with the early-19th- 
century folklore collections of Vuk Stefanovié Karadzic. 


Outstanding among the 19th-century writers were the poets 
Branko Radiéevi¢, Jovan Jovanovic, Zmaj, and the Mon- 
tenegrin Petar Njegos, as well as the dramatist Jovan Steri- 
ja Popovic. More recently, the historian Slobodan Jovanovic 
and the novelists Miodrag Bulatovié and Ivo Anprié (Nobel 
prize, 1961) represent the apex of Serbian literature. 

The Croatian sculptor Ivan Mestrovié was the most 
widely known Yugoslav plastic artist. A school of native 
painters has arisen since the 1930s. Best known among 
them are the Croats Ivan Generali¢é and Ivan Vecenaj. 
Drama was dependent on foreign models into the 19th 
century. Branislav NuSié was the most popular Serbian 
comic writer of the 20th century, and Ivo Vojnovié por- 
trayed his Dubrovnik milieu in historical dramas. Since 
World War II the ensemble at Atelier 212, located in 
Belgrade, has earned a worldwide reputation. 


Economic Activity 


The Communist Yugoslavia became a partially industrial- 
ized and modernized society. True to their Soviet models, 
the leadership in the early post-World War I| era chose to 
emphasize heavy industry and transport at the expense of 
agriculture and consumer goods. A great effort was also 
directed at creating a communications and transportation 
infrastructure. After the break with Stalin in 1948, the 
Belgrade government groped its way toward its own politi- 
cal and economic credos. 

After four and a half decades of experimenting with 
different Marxist-capitalist amalgams, Yugoslavia at the 
time of its dissolution was struggling to find its way to a 
free market. Following the breakup of the federation, the 
economies of the Yugoslav republics were generally in tur- 
moil, especially in those areas affected by civil strife. The 
foreign tourist industry, which was the region’s biggest 
foreign-exchange source, has already vanished because 
of the unsettled conditions. Short-term economic pros- 
pects are poor. Much of Yugoslavia’s economic capacity 
was centered in Slovenia and Croatia, while Serbia and 
Montenegro have among the lowest per-capita incomes in 
Europe. 

Manufacturing and Mining. Major products were ferrous 
and nonferrous metals, chemicals, electrical machinery, 
textiles, plastics, and leather goods. The country pro- 
duced most of its domestic consumption of petroleum 
and was well situated with respect to energy sources 
(coal, gas, and hydroelectricity). Coal, lignite, copper, 
iron, and bauxite were the chief minerals. 

Agriculture. Most agriculture was performed by private 
peasants. Collectivization on the Soviet model was aban- 
doned in 1951, and after that little direct pressure was 
exerted by the government for social ownership. The prin- 
cipal field crops were corn, wheat, and sugar beets. To- 
bacco, fruit, and viniculture were regionally important. 
Livestock raising was widespread, with pigs, cattle, and 
sheep most numerous. 

Transportation. Automotive transport rivaled the under- 
developed rail system for movement of people and goods. 
Europe’s largest road-tunnel project, under the Karawan- 
ken Alps between Slovenia and Austria, was completed in 
the early 1980s. A modern highway links the entire Adri- 
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atic littoral with Italy and Greece. The number of private 
cars rapidly increased since the 1960s and came to ap- 
proximate the ratio of the less highly developed Western 
countries. Air travel became commonplace. Rijeka, in the 
upper Adriatic, was the chief port. 

Trade. About half of Yugoslavia’s foreign trade was 
with Western Europe. In the 1980s the USSR, Germany, 
and Italy ranked as chief trading partners. Major imports 
by category were machinery and transport equipment, 
semifinished goods, and fuels. Chief exports were ma- 
chinery, manufactured goods, and miscellaneous con- 
sumer products. Foreign tourists, attracted by the coun- 
try’s scenic beauty and the beach resorts along the Adri- 
atic, were a major source of revenue. 


Government and Politics 


From the end of World War || until 1990, Yugoslavia was 
a Communist state, and the League of Communists of 
Yugoslavia (LCY) was the only legal political party. The 
party was directed by a central committee representing 
the various republics. Party leader Josip Broz (known as 
TiTo) dominated the country from 1945 until his death in 
1980. Thereafter the government was headed by the 
eight-member collective presidency. This system began to 
unravel in 1990 when the Croatian and Slovenian parties 
seceded from the LCY. 

In the pre-1990 system, the Federal Assembly, or par- 
liament, was bicameral: the Federal Chamber was com- 
posed of 220 elected members, and the Chamber of 
Republics and Provinces, 88. An executive council, or 
cabinet, was elected by the assembly for 4-year terms to 
administer the federal government. Each republic had its 
own assembly and executive council, elected by delegates 
from subsidiary territorial units down to the opstina, or 
commune. All citizens age 18 or older had the right to 
vote, and much emphasis was put on active involvement 
in legislation. The constitution, adopted in 1974, repre- 
sented a compromise between the federal and centralist 
systems. The basic unit of local government was the opsti- 
na, which could vary in size but was supposed to be an 
economic as well as a political and administrative entity. 

Major shifts in this monolithic structure occurred after 
multiparty elections in Slovenia and Croatia in the spring 
of 1990 brought non-Communists to power. In 1991, 
Slovenia and Croatia seceded from the federation. The 
federal Yugoslav government first resisted this develop- 
ment, but when Bosnia-Hercegovina and Macedonia also 
declared independence (1992), a new, much smaller 
Yugoslavia, consisting only of Serbia and Montenegro, 
was proclaimed. 


History 


In pre-Roman times the area of modern Yugoslavia was 
known as ILLYRIA; under Roman rule it was divided among 
the provinces of IIlyricum, Dacmatia, Pannonia, and Moe- 
Sia. Slavic-speaking tribes arrived during the 6th century 
and slowly evolved a series of independent duchies and 
kingdoms. 

The Croatian kingdom was notably successful in the 
10th and 11th centuries but then amalgamated (1089) 


with Hungary and fell under that nation’s sway. Ruled af- 
ter 1527 by the Habsburg dynasty of Austria-Hungary, 
the Croats were able to retain much autonomy in the mul- 
tiethnic empire until its collapse at the end of World War 
|. Their Slovene neighbors had been under Germanic or 
Italian domination since the 8th century and never estab- 
lished an independent state. 

The Serbs created a powerful medieval state that 
reached its zenith under STEPHEN DUSAN in the 14th cen- 
tury, when it challenged Byzantium for mastery in the 
southern Balkans. Soon afterward, however, the Ottoman 
Turks conquered both peoples. As Turkish power dimin- 
ished through the 18th and 19th centuries, South Slavic 
aspirations revived. Independent kingdoms of Serbia and 
Montenegro were recognized by the Congress of Berlin 
(see BERLIN, ConGREsS OF) in 1878. The BALKAN Wars 
(1911-13) further reduced Turkish dominion, a process 
completed by Turkey’s defeat in World War |. 

The Serbs were the strongest partner in trie Kingdom 
of the Serbs, Croats, and Slovenes, which was established 
in 1918 with PETER | of Serbia as its sovereign. Beginning 
with the first premier, Nikola PaSi¢, leadership was exer- 
cised almost exclusively by Serbian politicians and bu- 
reaucrats, culminating (1929) in a royal dictatorship un- 
der King ALEXANDER. The unpopularity of this regime 
stimulated a radical anti-Serbian movement among many 
Croats and other minorities, which led to Alexander’s as- 
sassination (1934). Under PETER II (r. 1934-41), Yugo- 
Slavia became fragmented into hostile factions, and after 
the German-litalian invasion of April 1941, the country 
was completely dismembered. 

A collaborationist regime was set up in Croatia by the 
Germans. Its violent terrorism against Serbs and Muslims 
soon resulted in its own discredit and the beginning of an 
anti-Axis resistance by the middle of 1941. The resis- 
tance was led by the small Communist party from the out- 
set, but men and women of all political beliefs were to be 
found in its ranks. After much bloodshed in three years of 
fierce warfare against both the Axis and domestic oppo- 
nents (notably Paveli¢’s Ustasa and Gen. Draza Mi- 
HAJLOVIC’s Serbian Chetnicks), the Communist partisans 
seized control from the retreating Germans in 1944. With 
much popular support, the partisans’ leader, Josip Broz 
(Tito), instituted a Marxist regime at war’s end. 

Unlike other Communist parties in postwar Eastern 
Europe, the LCY did not depend on Soviet military and 
economic support for its position of leadership. Tito’s re- 
sistance to Soviet exploitation had incensed Stalin, who 
expelled Yugoslavia from the Communist bloc in 1948. 
After great tension and confusion, the party leadership 
gradually improved relations with the Western countries, 
sought friends in the Third World, and adopted a policy of 
nonalignment between East and West. 

After Tito’s death in 1980 the central government’s 
control over the republics began to weaken. Separatist 
tendencies, particularly in Slovenia and Croatia, com- 
bined with demands for fundamental political reforms, 
and soon after the collapse of Communist regimes in oth- 
er East European countries in late 1989, the LCY re- 
nounced its monopoly on power. Slovenia and Croatia 
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then held multiparty elections, while Serbia, led by its 
hard-line Communist president Slobodan Milosevic, re- 
sisted the move toward political pluralism. 

Violent ethnic conflict erupted in 1990 in Serbian 
communities within Croatia and escalated in 1991. A 
UN-imposed truce in January 1992 brought only a brief 
period of peace; in March 1992, after Bosnia and Herce- 
govina declared independence, the Serb population of 
that republic took to arms. 


Yukawa, Hideki [yoo-kah’-wah, hee-day’-kee] The 
Japanese physicist Hideki Yukawa, b. Jan. 23, 1907, d. 
Sept. 8, 1981, who won the Nobel Prize for physics in 
1949, is known for his theory of how the nuclear force 
holds the nucleus together. As a result of this theory, he 
predicted (1935) the existence of the MESON, a subatom- 
ic particle, found in 1947 by Cecil Powell. 


Yukon River [yoo’-kahn] The Yukon River is the third 
longest river in North America, flowing through the Yukon 
Territory (Canada) and Alaska. The river, 3,185 km 
(1,979 mi) long, is formed by the confluence of the 
Lewes and Pelly rivers at Fort Selkirk. It drains an area of 
829,000 km? (320,000 mi*). The Yukon’s headwaters 
rise in British Columbia. It flows northwest to Fort Yukon, 
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Alaska, and then southwest to Norton Sound on the Ber- 
ing Sea. Downstream from the Alaska-Yukon border, the 
river forms distributaries as much as 32 km (20 mi) apart 
for 32 km. At its delta the river’s channels disperse over 
about 130 km (80 mi). 

The river historically has been a supply route for inte- 
rior Alaska. Navigable as far inland as Whitehorse, Yukon 
Territory, the Yukon is frozen from October to June and 
floods during spring thaws. Settlements along the river 
include Whitehorse, Fort Selkirk, and Dawson in Canada 
and Eagle, Fort Yukon, Tanana, Holy Cross, Pilot Station, 
and Mountain Village in Alaska. Major Canadian tributar- 
ies are the Klondike, Stewart, and White rivers. In Alaska 
the main tributaries are the Innoko, Koyukuk, Porcupine, 
and Tanana rivers. Most of the Yukon River was explored 
during the first half of the 19th century. 


Yukon Territory The Yukon Territory of Canada is 
triangular in shape and is bounded on the east by the 
Northwest Territories, on the south by British Columbia, 
on the west by Alaska, and on the north by the Beaufort 
Sea. It is named for the Yukon River, which flows across 
the territory. 

Land and Resources. Except for its Arctic coast, the 
Yukon Territory consists of a dominant high central pla- 
teau, 1,220-1,830 m (4,000-6,000 ft) in elevation. 


Land: Area: 483,450 km’ (186,661 mi’). Capital and 
largest city: Whitehorse (1991 pop., 17,925). Municipali- 
ties: 8. Elevations: highest—5,951 m (19,524 ft), at 
Mount Logan; lowest—sea level. 


People: Population (1991): 27,797. Density: 0.058 
persons per km? (0.15 per mi*). Distribution (1991): 
58.8% urban, 41.2% rural. Average annual change 
(1986-91): +3.66%. 


Government (1992): Commissioner: J. Kenneth 
McKinnon. Premier: Tony Penikett, New Democratic 
party. Parliament: Senate—1 member; House of Com- 
mons—1 New Democratic party. Territorial legislature: 
16 members. Territory created: June 13, 1898. 


Economy (monetary figures in Canadian dollars): Forest- 
ry: lumber production (1980)—20.4 million board feet. 
Tourism: value (1990 est.)—$75 million. Mining: value 
(1988 est.)—$455 million (zinc, lead, silver, gold). 
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This plateau is surrounded by the higher Ogilvie Moun- People. About 20% of the Yukon’s inhabitants are na- 
tains in the north and the Mackenzie and Selwyn moun- __ tive Indians and Métis (mixed-bloods). The Inuit, or Eski- 
tains in the east. On the southwest the Saint Elias Range mo, population is negligible. About two-thirds of the peo- 
includes Mount Logan (see LoGaN, Mount), the highest ple are concentrated in the capital and commercial center 
peak in Canada. Most of the area drains westward through of WHITEHORSE. 

the Yukon River system, and a portion of the southeast is Economic Activity. Mining has been the leading eco- 
part of the MACKENZIE River watershed. nomic activity in the territory since its formation. The em- 

Winters are long and cold, with January mean temper- _ phasis has shifted from gold to industrial minerals such 
atures of -18° to —-29° C (0° to -20° F). Summers are as lead and zinc. Fishing and tourism are important to the 
warm, with July mean temperatures of 13° to 16°C (55° ~— local economy. Agriculture is limited to hay, oats, and 
1@160°F ): garden vegetables. 

The southern half of the territory is covered with sub- Government and History. The Yukon Territory is gov- 
arctic forest growth, whereas bog and tundra dominate erned by a commissioner appointed to an indefinite 
farther north. Moose, caribou, bears, and beavers are term by the federal government, a premier, an executive 
common. The Yukon’s greatest wealth lies in its mineral council functioning as a cabinet, and a legislative as- 
resources—gold, silver, lead, zinc, and copper. sembly. 
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Whitehorse, the capital and largest city of the Yukon Territory, is 
situated along the Lewes (Yukon) River. 


In 1840, Robert Campbell, a fur trader for the Hud- 
son’s Bay Company, became the first European to explore 
what is now the Yukon Territory. In 1848, Fort Selkirk was 
built at the confluence of the Pelly and Lewes rivers; it was 
destroyed by the Chilkat Indians in 1852. The Yukon was 
part of the unorganized Northwest Territories (NWT) until 
1895, when it was made a district within the NWT. 

The 1896 gold strike in the KLONDIKE brought 30,000 
adventurers to the area during the 2 years following. Daw- 
son was made the capital of the territory when it was sepa- 
rated from the Northwest Territories in 1898. Whitehorse 
became the seat of government in 1953. 

In 1991 final agreement was reached, though not ful- 
ly ratified, on Yukon native land claims, ongoing since 
1973 and involving about $242.7 million (Canadian) and 
41,440 km? (16,000 mi’) of land. Band-by-band negoti- 
ations are continuing among the 14 Indian bands. 


Yuma (Arizona) [yoo’-muh] Yuma, the seat of Yuma 
County in the southwestern tip of Arizona, lies about 10 
km (6 mi) west of the confluence of the Gila and Colorado 
rivers. The population is 54,923 (1990). Yuma serves as 
the market center for the surrounding agricultural region. 
The city is also a popular winter resort. Located nearby 
are the Yuma Proving Ground and the U.S. Marine Corps 
Air Station. Permanent settlement of Yuma dates from 
1854. It was first called Colorado City, then renamed Ari- 
zona City in 1862 and Yuma in 1873. 


Yuma (Indian tribe) The Yuma are North American In- 
dians of the Hokan linguistic stock, traditionally living at 
the confluence of the Colorado and Gila rivers in present- 
day southwestern Arizona. In 1776 they numbered an es- 
timated 3,000. The Yuma traditionally cultivated crops in 
the naturally irrigated soils of their riverine homeland. 
Their scattered settlements were composed of open-air, 
roofed sheds in summer and closed earth lodges in win- 
ter. Households were built around male kin, and the 


Yuma possessed patrilineal clans named for animals or 
other natural phenomena. Dreams were considered an 
important element in success, especially in warfare. 

Padre Eusebio Kino initiated Spanish contact in 
1701, but the Yuma shunned mission settlements. After 
the mid-19th century, when the United States took con- 
trol of the region and established (1850) Fort Yuma to 
protect American settlers, many Yuma gave up the culti- 
vation of traditional crops, leased their lands, and turned 
to wage labor. By 1910 their population had diminished 
to 834. Today the Yuma live on the Yuma reservations in 
California and Arizona and are governed by a tribal coun- 
cil; they number 2,892 (1991 est.). 


Yung-lo, Emperor of China see YonGLe, EMPEROR 
OF CHINA 


Yungang § (Yiin-kang) [yoon-gahng] Yungang (“Cloud 
Hill’) is the name of the sandstone cliffs near the city of 
Datong, in north Shanxi province, China. These cliffs 
contain 53 Buddhist caves, including 21 larger ones 
with 51,000 bas-reliefs and statues ranging from sever- 
al centimeters to 17 m (55 ft). Begun in ap 460, this 
work continued until 494, when the Northern Wel 
moved their capital to Luoyang. Thereafter, activity was 
intermittent (500-35, and 10th-11th centuries). The 
Yungang styles vary. The earliest caves reflect Gandha- 
ran and Central Asian influences; then there is a transi- 
tional period reflecting the native tendency toward styl- 
ization and linearity. The caves dating from the period 
500-35 are in the mature Northern Wei style. 


Yunnan (Yiinnan) [yoon-nahn] Yunnan is a mountain- 
ous province of southwestern China with an area of 
436,200 km* (168,400 mi*) and a population of 
38,972,610 (1990). Its capital is Kunming. The prov- 
ince is divided into two regions by the Ailao Shan range. 
To the west are several parallel mountain chains, rang- 
ing in altitude from about 4,000 m (13,120 ft) in the 
north to about 2,000 m (6,560 ft) in the south. To the 
east is a plateau sloping southeastward from about 
2,100 m (7,000 ft) to about 1,400 m (4,500 ft). Major 
rivers include the SALWEEN, MEKONG, and CHANG JIANG 
(Yangtze). Rice, corn, tea, wheat, barley, and sugarcane 
are grown. Yunnan has major ore deposits of tin and 
copper. Independent for much of its history, Yunnan 
was conquered by the Mongols in the mid-13th century 
and was more fully integrated into the Chinese empire 
by the Manchus during the late 17th century. 


Yurok [yur’-ahk] The Yurok are North American Indi- 
ans who traditionally lived in small villages along the low- 
er Klamath River and in nearby coastal areas of present- 
day northwestern California. Estimated to number 
approximately 2,500 during the 1770s, they spoke an 
Algonquian language related to that of their neighbors, 
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the Wiyot. Together with the adjacent HupPa and the up- 
river Karok, they constituted the southernmost Indians of 
the Northwest Coast culture area. 

Yurok subsistence was based primarily on salmon. 
Using giant redwoods, the Yurok constructed nuclear- 
family plank houses, men’s clubhouses and sweat 
houses, and dugout canoes adapted to riverine currents 
and eddies. Basketry arts were highly developed. White 
dentalium shells, obsidian blades, albino deerskins, and 
bright red scalps of pileated woodpeckers were among 
the many treasures used in marriage arrangements, as 
compensation for homicides and other torts, and for 
display at major ceremonials. Curative powers were 
vested in female SHAMANS. Descendants of the Yurok to- 
day live along the lower Klamath River and in nearby 
towns. 


yurt A yurt is a portable tent that serves as the usual 
dwelling for the Turkic and Mongolian pastoral NOMADS 
of Central Asia. Typically it is made of felt, supported by 
a wooden frame, and secured with ropes made of hair. 
The floor plan is traditionally circular: the sides stand 
erect over a lattice frame, and the top slopes inward to 
form a dome over an eight-spoked wheel of timber 
beams. The floor is covered with felt pads and carpets. 
The English word yurt is borrowed from the Russian 
yurta, borrowed in turn from the Turkish yurd, meaning 
“domicile,” “nation,” or “estate.” 


YWCA see YOUNG WoMEN’s CHRISTIAN ASSOCIATION 


YWHA see YounGc Women’s HEBREW ASSOCIATION 
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ZZ 


Z Zzisthe 26th and last letter of the English alphabet. 
Both the letter and its position in the alphabet were de- 
rived from the Latin alphabet, to which it had been intro- 
duced twice. 

The letter originally came into the Latin alphabet by 
way of the Semitic-Greek-Etruscan route. The Greeks took 
the letter from the Semitic sign zayin and called it zeta; it 
passed from there into the Etruscan alphabet and thence 
into the Latin. Z/z held the seventh place in the Latin al- 
phabet, but eventually it was dropped and replaced by 
the newly created letter G. After the Roman conquest of 
Greece during the lst century Bc, the letter was again 
taken into the Latin alphabet in order to transliterate bor- 
rowed Greek words into Latin and was placed at the end 
of the alphabet. 

In modern English pronunciation, Z/z is a voiced sibi- 
lant corresponding to voiceless s. Written Z/z occurs most 
often in English in words of Greek (zoology) or Arabic 
(Zenith) origin and in words that were originally spelled 
with S/s (daze) or with the suffix -ize, which is still com- 
monly spelled with S/s in Great Britain. Z/z can also spell 
the sound of zh (azure). 


LATIN 


Zacatecas [sah-kah-tay’-kahs] Zacatecas (1990 pop., 
1,278,279), an inland state in north central Mexico, 
covers an area of 73,252 km? (28,283 mi?) on the 
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central plateau of the SIERRA Mapbre Occidental. It has an 
average elevation of nearly 2,440 m (8,000 ft) and is 
heavily dependent on gold, silver, and other mining in- 
dustries. Livestock raising is also important, and some 
crops are raised in southern and central regions. The cap- 
ital is Zacatecas (1983 est. pop., 88,807). Spaniards 
entered the region in 1530 and began colonization after 
the discovery of silver touched off a mining boom in 
1546. 


Zacharias, Pope Saint Zacharias, d. Mar. 15 or 22, 
752, a Greek native of Calabria, Italy, was pope from 741 
until his death. His papacy was notable for friendly rela- 
tions with the LomBarRDs, whom Zacharias persuaded to 
end their attacks on Ravenna and to return a number of 
areas seized from the papacy. He strongly supported the 
missionary work of Saint BONIFACE among the Franks, and 
he agreed to the deposition of Childeric III, the last Mer- 
ovingian king, by the Carolingian PEPIN THE SHORT. Feast 
day: Sept. 5 (Eastern); formerly Mar. 5 (Western; sup- 
pressed in 1969). 


Zadar [zah’dahr] Zadar (Italian: Zara) is a city on the 
Adriatic coast of Yugoslavia in the Republic of Croatia, 
190 km (120 mi) south of Zagreb. A natural harbor and a 
Dalmatian tourist resort, Zadar has a population of 
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60,000 (1983 est.). Industries include shipbuilding, fish 
processing, and the manufacture of light machinery, 
glass, textiles, and liqueurs. Notable landmarks include 
the churches of Saint Donato (9th century), Saint Mary 
(1091), and Saint Anastasia (13th century). The Univer- 
sity of Zagreb opened a branch there in 1955. 

Under Roman rule from the lst century Bc, Zadar was 
part of the Byzantine Empire from 553 to 1000, after 
which it was held intermittently by Venice. The Habsburgs 
governed it after 1797, and Italy controlled the city from 
1918 to 1944, when Yugoslav troops occupied it. 


Zadkine, Ossip [zahd-keen’, ah-seep’] The Russian 
sculptor Ossip Zadkine, b. July 14 (N.S.), 1890, d. Nov. 
25, 1967, began his career within the cubist movement 
of pre-World War | Paris; his most typical works (1920s 
and ’30s), however, are more baroque and romantic in 
both mood and form. Beginning with simple, blocky 
shapes drawn from nature, Zadkine produced arresting 
compositions of swirling metal and similar works in stone, 
wood, and terra-cotta. In 1949 he had a retrospective ex- 
hibition in the Musée National d’Art Moderne in Paris; he 
won the prize for sculpture at the Venice Biennale in 
1950. In 1953, Zadkine’s internationally famous bronze 
monument, The Destroyed City, was unveiled at the en- 
trance to Rotterdam’s harbor. 


Zagreb [zah’-greb] Zagreb, located on the Sava River 
in northwestern Yugoslavia, about 370 km (230 mi) 
northwest of Belgrade, is the capital and cultural center 
of the Republic of Croatia. With a population of 697,925 
(1987 est.), it is the nation’s second largest city and its 
leading industrial center. Machinery, railroad cars, chem- 
icals, paints, pharmaceuticals, textiles, paper, carpets, 
and leather goods are made there. Landmarks include the 
17th-century Gothic cathedral (begun 1093), the arch- 
bishop’s palace (18th century), the former residences of 
the Croatian nobility, and the remains of the town’s medi- 
eval walls. The University of Zagreb (1669) is there. 

A bishopric from 1091, Zagreb by the late 13th cen- 
tury was the chief town of Croatia and Slavonia, under the 
suzerainty of the Hungarian crown. After the Dual Monar- 
chy of Austria-Hungary emerged in 1867, the city be- 
came the capital of a quasi-autonomous Croatia and a 
center of the struggle for further Croatian independence. 
After Croatia became part of the newly formed Yugoslav 
Kingdom in 1918, Zagreb continued to be a focus for 
Croatian nationalism. During World War ||, Zagreb was 
made the capital of a puppet state controlled by Germany 
and Italy; it was liberated in 1945. 


Zagros Mountains [zag’-rahs] The Zagros Moun- 
tains, about 1,100 km (688 mi) long and up to 320 km 
(200 mi) wide, extend generally northwest-southeast 
across western Iran from the Turkey-Iran-lraq border to 
near the Strait of Hormuz on the Persian Gulf. Zard Kuh 
(4,548 m/14,920 ft) is the highest point. 


Zaharias, Babe Didrikson [za-ha’-ree-uhs] Mildred 
“Babe” Didrikson Zaharias, b. Port Arthur, Tex., June 26, 
1914, d. Sept. 27, 1956, is considered the greatest 
woman athlete of the first half of the 20th century. Her 
first major athletic achievement occurred when she was 
16 years old—she was named an All-American high 
school basketball player. Zaharias proceeded to interna- 
tional fame in track and field. She won several U.S. titles, 
and in the 1932 Olympic Games she won gold medals in 
the javelin and 80-m hurdles, and a silver in the high 
jump. Zaharias became a professional golfer in 1948 af- 
ter great success as an amateur. That year she captured 
the U.S. Women’s Open title, which she won again in 
1950 and 1954. Zaharias was the Associated Press 
Woman Athlete of the Year in 1932, 1945-47, 1950, 
and 1954. 


The U.S. athlete 
Babe Didrikson 
Zaharias won 17 golf 
championships in a 
row and captured 
every available title 
at least once from 
1940 to 1950. A 
1932 Olympic gold 
medalist in the jave- 
lin and 80-m hur- 
dles, she excelled in 
every sport she took 
up, including basket- 
ball, track and field, 
swimming, diving, 
baseball, football, 
and figure skating. 


Zaire [zy’-ir] The Republic of Zaire, the largest inde- 
pendent nation in sub-Saharan Africa, straddles the 
equator. The name Zaire is derived from a traditional Afri- 
can word for “river,” whereas Europeans named it Congo 
for the Kongo kingdom along the Conco River’s lower 
course. From 1964 to 1971, the country was known as 
the Democratic Republic of Congo, and from 1960 to 
1964 as the Republic of Congo. It was, however, widely 
referred to as Congo-Léopoldville or—after Léopoldville 
became Kinshasa in 1966—as Congo-Kinshasa in order to 
distinguish it from neighboring Congo-Brazzaville—now the 
People’s Republic of Congo. From 1885 to 1908, Zaire 
was under the personal rule of the Belgian king LEoPoLoD II. 
It became a Belgian colony in 1908 and was granted in- 
dependence on June 30, 1960. Zaire is bordered by Congo 
to the west; the Central African Republic and Sudan to the 
north; Uganda, Rwanda, Burundi, and Tanzania to the 
east; Zambia to the south; and Angola and its enclave of 
Cabinda to the south and southwest. 
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REPUBLIC OF ZAIRE 


Land: Area: 2,345,409 km? (905,567mi*). Capital and 
largest city: Kinshasa (1990 est. pop., 3,562,122). 


People: Population (1990 est.): 36,589,468. Density: 
15.6 persons per km? (40.4 per mi’). Distribution 
(1985): 56% rural, 44% urban. Official language: 
French. Major religions: traditional religions, Roman 
Catholicism, Kimbanguism, Protestantism. 


Government: Type: republic. Legislature: National Leg- 
islative Council. Political subdivisions: 10 regions, city of 
Kinshasa. 


Economy: GNP (1989): $8.8 billion; $260 per capita. 
Labor distribution (1985): agriculture—68%; industry— 
14%; services—18%. Foreign trade (1988): imports— 
$1.9 billion; exports—$2.2 billion. Currency: 1 zaire = 
100 makuta. 


Education and Health: Literacy (1985): 61% of adult 
population. Universities (1990): 4. Hospital beds (1985): 
64,071. Physicians (1985): 1,318. Life expectancy 
(1990): women—55; men—51. Infant mortality (1990): 
103 per 1,000 live births. 


Land and Resources 


Zaire reaches the Atlantic Ocean in a 40-km-wide (25- 
mi) strip at the mouth of the Congo River. The land wid- 
ens inland to include the Crystal Mountains between 
Matadi and Kinshasa and then widens again to include 
most of the huge Congo River basin in the interior of cen- 
tral Africa. The central Congo basin, which covers about 
One-third of Zaire in the north, has an altitude of about 
300 m (1,000 ft). It gradually rises to more than 1,525 
m (5,000 ft) to the northeast and southeast and to more 
than 5,000 m (16,400 ft) in the Ruwenzori (where Mar- 
gherita Peak, the nation’s high point, rises to 5,109 m/ 
16,762 ft) and other mountains and active volcanoes on 
the edge of Africa’s GREAT RIFT VALLEY in the extreme east. 
Lakes ALBERT, EDWARD, TANGANYIKA, Kivu, and Mweru form 
parts of the eastern border. 

In Zaire’s western and central zones near the equa- 
tor, temperatures average above 24° C (75° F) through- 
out the year, except at high altitudes, and about 1,805 
mm (71 in) of rain falls annually. Areas to the north and 
south receive less rainfall; temperatures average be- 
tween 25° C (77° F) in the west and 19° C (66° F) far- 
ther east. In the savanna zone a marked dry season oc- 
Curs in winter, March to September south of the equator 
and September to March in the Northern Hemisphere. 
Vegetation patterns reflect these climatic differences and 
include dense, evergreen rain forest in the hot and rainy 
areas along the equator and a more open “park forest” 


(woodland) and tropical grassland in the savanna zone. 

Zaire’s mineral-rich SHABA (formerly Katanga) region in 
the south produces about two-thirds of the world’s cobalt 
and much of its diamonds and copper. Zinc, tin, manga- 
nese, gold, cadmium, silver, iron ore, tungsten, and ura- 
nium also occur. Energy resources include some coal, oil 
reserves along the west coast, and hydroelectric potential. 
Land suitable for farming covers an estimated 22% of 
Zaire, but only 3% is under cultivation. Forests cover 
about 45% of the land and are underdeveloped. 


People 


Zaire’s population almost tripled from 1960 to 1990 and 
continues to grow at a rapid rate. About 80% of all Zairi- 
ans are BANTUS. The three largest groups are the LUBA and 
Kongo in the southern savanna and the Mongo in the rain 
forest, which together account for about 47% of the total 
population. The largest non-Bantu ethnic groups are the 
AZANDE and Mangbetu—Hamitic, Sudanese-speaking peo- 
ples who live in the northeastern savanna along the border 
with Sudan. A few Pyamy tribes, thought to be the original 
inhabitants of the region, remain in the rain forest, and 
Bantu, Pygmy, and Nilotic and Hamitic peoples are spread 
through the eastern highlands. Europeans live principally in 
Kinshasa and the Shaba mining region. Because of Zaire’s 
ethnic diversity the country has 5 major languages and 400 
different tribal languages and dialects. French is widely 
used in government and higher education; Swahili, Kikon- 
go, Lingala, and Tshiluba serve as lingua francas. 
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Most of Zaire is sparsely populated, with one-tenth of 
the land virtually uninhabited. The eastern highlands, the 
south central savanna region, and the lower Congo River 
region are the most densely populated areas. The largest 
cities are KINSHASA, LUBUMBASHI (formerly Elizabethville), 
Mbuji-Mayi, and KisANGANI (formerly Stanleyville). 

About 77% of the population are Christians (mostly 
Roman Catholics), 20% follow traditional African reli- 
gions, and a small minority are Muslims. Six years of pri- 
mary education are compulsory, but only about 80% of 
all children attend primary school; about 49% go on to 
secondary school. There are universities at Kinshasa, Ki- 
Sangani, and Lubumbashi. 
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Economic Activity 


Potentially one of the richest countries in Africa, Zaire 
inherited from Belgium an export-oriented economy based 
on foreign-owned mining operations, plantations, and a 
fairly high level of tariff-protected domestic manufacturing. 
Plantation agriculture and production of cash crops by vil- 
lagers never completely recovered from the troubles of the 
1960s, and a shortage of foodstuffs has been aggravated 
by rapid population growth. It is estimated that wages in 
1986 were only 10% of those in 1960 in real terms. 

As agricultural exports declined, Zaire became in- 
creasingly dependent on exports of copper, cobalt, and 
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other minerals for its livelihood. Between 1967 and 
1974, when prices for copper, the leading metal, were 
high, the government borrowed heavily. Dramatic de- 
clines in copper prices since 1974, however, have severe- 
ly jeopardized the nation’s economic stability. Contribut- 
ing to the difficulties was a policy of nationalization, 
which began with mineral resources in 1967. This policy 
has been partially reversed since 1976. Copper, mined in 
Shaba (the name means “copper” in Swahili), is the lead- 
ing mineral, with cobalt, industrial diamonds, zinc, tin, 
manganese, gold, and cadmium also important. 

Agriculture employs about two-thirds of the people; 
most are subsistence farmers producing small crops of 
cassava, corn, bananas, rice, tubers, and sorghum. The 
principal cash crops are coffee, tea, palm oil, rubber, and 
cotton. Fish is the chief source of protein. 

Light manufacturing expanded significantly after in- 
dependence, but subsequent government efforts to less- 
en imports by developing heavy industries have foundered 
because of inadequate planning, a shortage of technical- 
ly trained personnel, and a lack of foreign investment, raw 
materials, and spare parts. The Inga complex on the low- 
er Congo is one of the world’s largest hydroelectric-power 
installations. 

Zaire’s freight moves over a well-integrated but dilapi- 
dated network of railroads and navigable waterways. Ma- 
tadi, Boma, and Banana are the principal ports. 


History and Government 


Long before Europeans arrived during the 15th century, 
Zaire had developed an iron technology, an agrarian cul- 
ture, trade, and a measure of political centralization in 
the states of Konco, Kuba, Luba, and Lunda of the 
southern savanna. The Portuguese navigator Diogo Cao 
reached the estuary of the Congo River in 1482. Com- 
mercial and diplomatic relations were established be- 
tween Portugal and the river-mouth Kongo kingdom, and 
some trade was conducted with neighboring Portuguese 
colonies in Angola. 

In 1877, Henry M. STANLEY was the first European to 
travel down the river, and Leopold I|, king of the Belgians, 
Subsequently commissioned Stanley to undertake addi- 
tional explorations and to establish stations along the 
Congo. In 1884-85, Leopold’s claims to the Congo River 
basin were recognized at the Conference of Berlin; he es- 
tablished the Independent State of Congo under his per- 
sonal rule. In 1908, following international criticism of 
brutalities tolerated by Leopold, the territory came under 
direct control of the Belgian government. Although devel- 
opment took place, the Belgians did not involve black Af- 
ricans in administration or the economy. 

During the 1950s, opposition to Belgian control grew 
and erupted (January 1959) into nationalist rioting in 
Kinshasa. Independence was granted by Belgium on June 
30, 1960, after only a minimum of preparation. The na- 
tionalist leader Patrice LumumBa became premier of a co- 
alition government, and his rival Joseph KASAvUBU was 
elected president. With independence, however, a mas- 
Sive crisis developed immediately due to ethnic and polit- 
ical conflicts. The army mutinied, and Katanga leader 


Moise Kapenda TSHomBE, backed by European settlers, 
declared the secession of Katanga. Kasavubu dismissed 
Lumumba, and Col. Joseph D. Mobutu (later MoButu 
SESE SEKO) seized control. In 1961 civilian rule was re- 
stored, with Kasavubu as president. The secession of 
Katanga was not ended until 1963 with United Nations 
intervention. Tshombe was exiled but in 1964 was re- 
called as premier. Unrest continued, and, in 1965, 
Mobutu seized control for a second time. Kasavubu was 
deposed, and Tshombe returned to exile. 

Mobutu survived several plots to overthrow him, as 
well as mutinies by the army in 1966 and 1967. Opposi- 
tion was countered by military and civilian purges, and 
his control was consolidated by a new constitution in 
1967 that provided for a strong president. Mobutu’s par- 
ty, the Popular Movement for the Revolution (MPR), was 
the sole legal party from 1970 to 1990. The legislature 
has been directly elected since 1977. 

Initially, Mobutu pursued a policy of cultural and eco- 
nomic nationalism. Economic problems in the late 1970s 
led to a reversal of his nationalization policy and the im- 
position of economic austerity measures. Despite charges 
of official corruption and human rights violations, Mobutu 
has brought political stability to most of Zaire. Shaba 
province, however, was invaded in 1977 and 1978 by 
Angola-based rebels who had to be repulsed by foreign 
troops. Rebels also briefly occupied a Shaba town in 
1984, just before Mobutu was sworn in for a third 7-year 
presidential term. Relations between Zaire and its neigh- 
bors grew strained in the late 1980s after Zaire allegedly 
helped to supply South African—backed rebels in Angola. 
An economic crisis and demands for political reform 
forced Mobutu to lift a 20-year ban on opposition parties 
in 1990. In September 1991, rioting by unpaid soliders 
caused France and Belgium to send in troops to evac- 
uate foreigners. Mobutu repeatedly challenged the author- 
ity of a national conference on political reform, which 
began meeting in July 1991. In 1992 the conference sus- 
pended parliament, named a leading Mobutu opponent 
as prime minister of a transitional government, and began 
to draft a new constitution in preparation for multi- 
party elections. Mobutu insisted that the body’s decisions 
were only advisory. 


Zambezi River [zam-bee’-zee] The Zambezi River, 
the principal river in south central Africa, is about 2,650 
km (1,650 mi) long. The fourth longest African river, it 
drains an area of more than 1,300,000 km? (500,000 
mi*). Kariba Dam on the Zambezi is one of the world’s 
largest hydroelectric plants. The river originates in north- 
western Zambia and flows south, following the Zambia- 
Botswana border to VicToRIA FALLS on the Zambia-Zimba- 
bwe border. Passing through Kariba Lake, it continues 
across western Mozambique to its mouth on the Mozam- 
bique Channel of the Indian Ocean. Tributaries include 
the Botswana, Kafue, Luangwa, and Shire rivers. The 
Zambezi is used for local transportation in its three navi- 
gable stretches broken by the Victoria Falls and by the 
Kebrassa Rapids. 
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AT A GLANCE 


REPUBLIC OF ZAMBIA 


Land: Area: 752,614 km? (290,586 mi*). Capital and 
largest city: Lusaka (1988 est. pop., 870,030). 


People: Population (1990 est.): 8,112,782. Density: 
10.8 persons per km? (27.9 per mi?). Distribution (1986 
est.): 43% urban, 57% rural. Official language: English. 
Major religions: traditional religions, Roman Catholicism, 
Protestantism. 


Government: Type: republic. Legislature: National As- 
sembly. Political subdivisions: 9 provinces. 


Economy: GNP (1989): $3.06 billion; $390 per capita. 
Labor distribution (1987): agriculture—/0%; public ad- 
ministration and services—-4%; mining—2%; manufac- 
turing—2%. Foreign trade (1988): imports—$687 mil- 
lion; exports—$1.18 billion. Currency: 1 kwacha = 100 
ngwee. 

Education and Health: Literacy (1985): 76% of adult 
population. Universities (1987): 1. Hospital beds (1984): 
21,668. Physicians (1984): 798. Life expectancy 
(1990): women—58; men—55. Infant mortality (1990): 
80 per 1,000 live births. 


Zambia [zam’-bee-uh] The Republic of Zambia is a 
landlocked country of south central Africa, bordered on 
the south by Zimbabwe and the Caprivi Strip of Namibia, 
on the southeast by Mozambique, on the east by Malawi, 
on the northeast by Tanzania, on the north and west by 
Zaire, and on the west by Angola. Once the British colony 
of Northern Rhodesia, Zambia gained its independence in 
1964. 


Land and Resources 


The land surface of Zambia consists of a series of gently 
undulating plateaus broken by isolated low mountain 
ranges. The highest elevations are found in the Mafinga 
Hills near the Malawi border, which reach 2,164 m (7,100 
ft); the lowest are in the southeast. The average elevation is 
about 900-1,500 m (3,000-5,000 ft). Vegetation ranges 
from forest to open grassland. The plateau areas are char- 
acterized by wooded savanna and tall grasses. 

Most of the country has a single rainy season lasting 
from about 190 days in the north to fewer than 120 days 
in the south. Precipitation in the northern half of the 
country averages 1,219 mm (48 in) and in the southern 
half 838 mm (33 in) per year. Temperatures range from 
16° to 27° C (60° to 80° F) in the cool season (May to 
August) and from 28° to 32° C (85° to 90° F) in the hot 
season (August to November). 

In the north the major rivers are the Chambeshi and 
the Luapula, which rises in Lake Bangweulu. They drain 


eventually into the Congo River. In the south the Zam- 
bezi River and its tributaries form the major river sys- 
tem. Lake TANGANYIKA straddles Zambia’s northern 
boundary. 

Zambia has a wealth of mineral resources, especially 
copper, lead, zinc, and coal. The Copperbelt, where 
most mining takes place, lies north of Lusaka along the 
Zairian border. There is valuable potential for hydroelec- 
tric power. 


People 


Although 99% of Zambia's population are black, it is eth- 
nically diverse. Most of the people are of BANTu origin (in- 
cluding Bemba, Tonga, Malawi, Lozi, and Lunda), al- 
though San and Twa live in some areas. The official lan- 
guage is English, which also serves as the lingua franca, 
but several other major language groups are used. About 
72% of Zambia’s population are Christian or combine 
Christianity with traditional African beliefs. Most of the 
remainder practice traditional African religions, with 
small Hindu and Muslim minorities. The percentage of 
the population living in urban areas is increasing rapidly. 
Lusaka, the capital, is the largest city. Zambia has one of 
the world’s highest rates of population growth. 

Educational expansion at the primary and secondary 
levels has been rapid since independence. The University 
of Zambia was founded in 1965. Both educational and 
health-care facilities in rural areas, however, remain in- 
sufficient. 
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Economic Activity 


Economic development since the early 20th century has 
been based on copper mining. Zambia produces about 
7% of the world’s copper, as well as sizable amounts of 
lead, zinc, cobalt, phosphates, and other minerals and 
small amounts of coal. The dependence on minerals, 
which contributed 93% of export earnings in 1988, has 
left Zambia dangerously vulnerable. Falling copper 
prices since 1975 have reduced export income and 
lessened Zambia’s ability to service its large foreign 
debt. In addition, Zambia’s commercially recoverable 
copper reserves are expected to be nearly exhausted by 
the year 2000. 

To diversify the economy and reduce food imports, the 
government is investing heavily in agriculture. Only 7% of 
the land area is under cultivation, with corn, sorghum, 
and cassava the chief subsistence crops. Large commer- 
cial farms produce maize, groundnuts, tobacco, vegeta- 
bles, fruits, and cotton. Beef and dairy cattle are raised 
near the main population centers, and fish provide a 
source of protein. 

Manufacturing has been promoted through the Indus- 
trial Development Corporation on a 51% government-49% 
private-sector ownership plan that encompasses the copper 
mines and smelters, iron and steel mills, fertilizer plants, a 
cobalt refinery, and brick factories. Manufactured goods 
include processed foodstuffs and various consumer goods. 
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Railroads are the chief means of transporting land- 
locked Zambia’s products to the sea. To lessen depen- 
dence on South African ports, a rail link from the Copper- 
belt through Tanzania to the sea was completed in 1976 
with Chinese aid. 


Government and History 


Zambia is a republic. The president is elected by popular 
vote for a 5-year term. A unicameral parliament is also 
elected to a 5-year term. A one-party state was declared in 
1972. A new constitution adopted in 1973 was amended 
in December 1990 to restore a multiparty system. 

In 1851, David Livingstone crossed the Zambezi River 
from the south and spent the next 20 years exploring 
what is now Zambia. In the late 19th century the British 
South Africa Company began making treaties with the local 
chiefs in what was then known as Northern Rhodesia. In 
1924 the British took over the administration of the region. 

in 1953, Northern Rhodesia, Southern Rtiodesia (now 
Zimbabwe), and Nyasaland (now Malawi) were brought 
together by the British into the Federation of Rhodesia 
and Nyasaland. This federation lasted until 1962, when 
Nyasaland pulled out, followed by Northern Rhodesia in 
1963. Independence for Zambia followed on Oct. 24, 
1964. Relations with Southern Rhodesia became 
strained after the 1965 unilateral declaration of indepen- 
dence by the white minority government there, and Zam- 
bia’s flow of goods through Southern Rhodesia was inter- 
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rupted until Southern Rhodesia gained independence as 
Zimbabwe in 1980. Falling copper prices, a huge foreign 
debt, and neglect of the agricultural sector still plagued 
the economy. Kenneth D. Kaunba, Zambia’s president 
since independence, was praised abroad for his antiapart- 
heid stance. His popularity at home, however, declined 
with the standard of living; austerity measures led to riots 
in 1986 and 1990. Kaunda legalized multiple political 
parties in December 1990. In 1991 multiparty elections, 
Kaunda was defeated by Frederick Chiluba, who became 
president on Nov. 2, 1991. 


Zamyatin, Yevgeny [zahm-yah’-tin] The Russian 
novelist and short-story writer Yevgeny Zamyatin, b. Feb. 
1 (N.S.), 1884, d. Mar. 10, 1937, was the Soviet 
Union’s first important literary dissident. He joined the 
Communist party in his youth but left it after the Bolshe- 
vik revolution of 1917. His novel We (1924; Eng. trans., 
1925), a precursor of such future visions as Aldous Hux- 
ley’s Brave New World and George Orwell’s Nineteen 
Eighty-Four, was published abroad and immediately de- 
nounced in the USSR. Unable to publish there, he was 
allowed to emigrate in 1931. He died in Paris. 


Zane, Ebenezer An American pioneer, Ebenezer 
Zane, b. near present-day Moorefield, W.Va., Oct. 7, 
1747, d. Nov. 19, 1812, founded (1769) the Ohio River 
settlement of Zanesburg (now Wheeling, W.Va.). During 
the American Revolution, Zane successfully defended 
Fort Henry at Wheeling from British and Indian attacks in 
1777 and 1782. He was a delegate to Virginia’s consti- 
tutional convention (1788). In 1796, Congress accepted 
Zane’s offer to build a road from Wheeling to Limestone 
(now Maysville), Ky., in exchange for three mile-square 
lots along the route. This road became known as Zane’s 
Trace, and within four years the present-day Ohio cities of 
Zanesville and Lancaster were laid out on Zane’s lots. 


Zanesville Zanesville (1990 pop., 26,778), a city in 
east central Ohio, is the seat of Muskingum County. Lo- 
cated at the confluence of the Licking and Muskingum 
rivers, Zanesville produces sheet metal, electrical equip- 
ment, glass, and farm machinery. It was founded in 1797 
by Ebenezer Zane and was Ohio’s capital fram 1810 to 
1812. The writer Zane Grey was born (1875) there. 


Zanuck, Darryl F. [zan’-uhk] A Hollywood studio 
magnate for 40 years, Darryl Francis Zanuck, b. Wahoo, 
Nebr., Sept. 5, 1902, d. Dec. 22, 1979, began his ca- 
reer as a writer. Learning that the film studios hired only 
published writers, Zanuck persuaded a hair-oil company 
to publish a book of his stories, a ploy that won him em- 
ployment with Warner Bros. There he wrote Rin Tin Tin 
and scripts for other silent films and also made the first 
talkie, The Jazz Singer (1927). In 1933, with Joseph M. 
Schenck, he started Twentieth Century Pictures, which 


then became (1935) Twentieth Century-Fox. In addition 
to hundreds of routine pictures, he also produced several 
devoted to liberal causes, such as The Grapes of Wrath 
(1940) and Wilson (1944), as well as films on controver- 
Sial subjects, such as Gentlemen’s Agreement (1947) 
and Pinky (1949). Zanuck left Fox in 1956 to work as an 
independent in Europe, achieving his greatest success 
with The Longest Day (1962). From 1962 until his re- 
moval in 1971, Zanuck served as president of Fox. 


Zanzibar [Zan’-zi-bar] Zanzibar (1988 pop., 375,593), 
a part of Tanzania, is an island in the Indian Ocean 35 
km (20 mi) east of the mainland. Its area is 1,554 km? 
(601 mi*); the capital is the city of Zanzibar. Cloves (80% 
of the world’s supply), coconuts, cassava, plantains, and 
rice are the principal products, and fishing is also impor- 
tant. Africans make up 80% of the people, Arabs 10%, 
and Indians 7%. 

Settled about ab 1000 by African mainlanders, who 
subsequently mixed with Arab, Iranian, and Indian trad- 
ers from the Persian Gulf area, Zanzibar fell under Portu- 
guese domination shortly after Vasco da Gama visited 
(1499) the island. Under the control of the sultans of 
Oman from 1698 to the late 19th century, Zanzibar 
served as the principal base of the East African trade in 
Slaves and ivory. The British exercised a protectorate over 
the island from 1890 until 1963, when Zanzibar gained 
independence. In 1964 it became part of the United Re- 
public of Tanzania. 


Zapata, Emiliano [sah-pah’-tah] A Mexican revolu- 
tionary and advocate of agrarian reform, Emiliano Zapata, 
b. Aug. 8, 1879?, d. Apr. 10, 1919, played a crucial role 
in one of the most turbulent decades of Mexican history. 


Emiliano Zapata, a 
guerrilla fighter in 
the Mexican Revo- 
lution, organized a 
peasant agrarian 
reform movement 
that became one of 
the chief forces of 
the Mexican pollti- 
cal struggle. Zapa- 
ta's Plan of Ayala 
(1911), calling for a 
return of hacienda 
lands to the Indian 
system of commu- 
nal ownership, was 
reflected in the 
1917 constitution. 
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His parents were prosperous mestizo peasants in Morelos. 
in 1909, when his village was threatened with the loss of 
its land because of claims by the owner of a nearby haci- 
enda, the peasants elected Zapata to lead them. The fol- 
lowing year he organized their occupation of the disputed 
land, and after other villages joined his cause, Zapata be- 
came the leader of a growing peasant movement. 

Zapata joined Francisco MAbERO in the overthrow 
(1911) of Porfirio Diaz. Once Madero was in power, how- 
ever, Zapata accused him of betraying the revolution and 
on Nov. 25, 1911, proclaimed the Plan of Ayala, which 
called for radical agrarian reform. After Madero’s fall 
(February 1913), Zapata fought against his successor 
Victoriano HUERTA (overthrown in July 1914) and then 
sided with the guerrilla leader Pancho VILLA against the 
more moderate Venustiano CARRANZA. In 1917, however, 
Carranza defeated Villa and forced Zapata to withdraw to 
Morelos. From there Zapata carried on guerrilla warfare 
until he was betrayed and killed. 

Zapata is considered a national hero in Mexico. Some 
of his programs of land redistribution were carried out by 
later presidents. 


Zaporozhye [zuh-puh-rawzh’-yuh] Zaporozhye, the 
capital of Zaporozhye oblast in the Ukrainian republic of 
the USSR, is located on the left bank of the Dnepr Riv- 
er. The city’s population is 884,000 (1989). A major 
rail junction, Zaporozhye is one of Ukraine’s largest in- 
dustrial centers, with iron-and-steel, ferroalloy, alumi- 
num, automobile, and magnesium plants. Much indus- 
try is based on cheap electric power from the Dneproges 
Dam complex. 

Founded in 1770 as a southern Russian fortress at the 
site of a Cossack encampment, Zaporozhye was called 
Aleksandrovsk until 1921, when its original name was re- 
Stored. It was a focal point of the 17th-century Zapo- 
rozhye Cossack struggle for independence from Polish 
domination. 


Zapotec [zah’-poh-tek] The Zapotec are a Mesoamer- 
ican Indian people living mainly in the southern Mexican 
state of Oaxaca. They speak a number of mutually unin- 
telligible dialects of the Zapotecan language (see INDIAN 
LANGUAGES, AMERICAN). In 1980 speakers of the language 
numbered about 422,000. The ancestors of the Zapotec 
created one of the great civilizations of ancient Mexico, 
with its supreme capital at the hilltop metropolis of 
Monte ALBAN, close to present-day Oaxaca City. The site 
was founded (c.500 Bc) by people who were already ur- 
banized and who left behind the oldest dated hiero- 
glyphic inscriptions yet discovered in MESOAMERICA. By 
AD 300 a distinctively Zapotec pattern of culture had 
emerged. Between 300 and 900 the city reached its ze- 
nith, with numerous temples and painted tombs con- 
taining funerary urns shaped like Zapotec gods. At that 
time, the city may have had up to 66,000 inhabitants. 
In the 13th or 14th century, the center of Zapotec 
power shifted southward to MITLA and the Isthmus of 


Tehuantepec. The entire Valley of Oaxaca was eventually 
incorporated into the expanding Aztec empire, but the 
Zapotec of Tehuantepec maintained their independence 
until the Spanish conquest. 


Zarathustra _ see ZOROASTRIANISM 


zarzuela [thar-thway’-lah] The zarzuela is a type of 
Spanish comic opera that developed and became ex- 
tremely popular during the 19th century. The name Is de- 
rived from a royal palace near Madrid called La Zarzuela, 
and its origin is in the Spanish word zarza, meaning 
“bramble bush,” a wild shrub that abounded in the vicin- 
ity. The term zarzuela was first used in the 17th century 
to designate musical plays with spoken dialogue as well 
as singing and dancing. Beginning in the 1840s, zarzue- 
la production gathered momentum and_ continued 
throughout the remainder of the century. One-act zarzue- 
las belong to what is called the género chico (small genre) 
and were cultivated during the 20th century. 


Zatopek, Emil [zah’-toh-pek] Emil Zatopek, b. Sept. 
19, 1922, was a Czechoslovakian long-distance runner 
who set new standards of performance in the late 1940s 
and '50s. Superbly conditioned from years of extremely 
hard training, in his Olympic Games debut in 1948 he 
won the 10,000-m (10,937-yd) race and was second in 
the 5,000-m (5,468-yd) race. In the 1952 Olympics his 
performance ranks as one of the greatest achievements in 
Olympics history. Zatopek collected gold medals for the 
5,000-m and the 10,000-m races and the marathon (26 
mi 385 yd/42.2 km). During his career he set world 
records for 9 different distances. In the 10,000-m event 
alone he set the record 5 times. 


Zealand [zee’-luhnd)] Zealand (Danish: Sjaelland), the 
largest island in Denmark, with an area of about 7,000 
km? (2,700 mi*), lies between the Danish island of Fyn 
on the west and Sweden on the east, with the Baltic Sea 
on the south. Copenhagen, Denmark’s capital, is on Zea- 
land. On the northeastern tip of the island is the old port 
of Helsinggr (Elsinore) with its 16th-century Kronberg 
castle, Shakespeare’s setting for Hamlet. The principal 
economic occupations include grain cultivation, livestock 
raising, fishing, and tourism. 


Zealots [zel’-uhts] The Zealots were a party of Jews 
who combined zealous observance of the Jewish Law with 
militant opposition to Roman rule of Palestine in the 1st 
century AD. The party first appeared as an organized force 
in resisting the census of Galilee ordered (aD 6) by the 
Roman governor of Syria, Cyrenius. As strict interpreters 
of the Law, the Zealots were willing to lay their own lives 
down for independence from Roman domination. The 
historian Josephus records that the party resorted to vio- 
lence and assassination against the Romans and their 
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Jewish supporters; hence they were called Sicarii (from 
the Greek for “dagger men”). The Zealots played a major 
role in the Jewish revolt of AD 66-70, which led to the 
destruction of Jerusalem. They held Masaba against the 
Romans until aD 73, when most committed suicide rather 
than surrender. 


zebra_ The zebra is a distinctly striped, hoofed mam- 
mal in the genus Equus (which includes the horse and 
the ass) of the family Equidae. The head and body are 
about 2.3 m (7.5 ft) long, with a 56-cm (22-in) tail end- 
ing in a tuft of hair. The height at the shoulder is 1.2 to 
1.5 m (4 to 5 ft); the weight reaches up to 346.5 kg (770 
Ib). The smooth whitish or tawny coat is marked with 
striking dark brown or black bands or stripes, which have 
a distinctive pattern in each of the three species of ze- 
bras. The zebras inhabit open grassy plains and some 
mountain areas in eastern, central, and southern Africa. 

Zebras form their own herds or mingle with other 
peaceful grazing animals such as antelopes, wildebeests, 
and ostriches. A zebra stallion gathers together a small 
harem of mares with their foals. When stalked by a lion or 
leopard—their natural enemies—zebras can run at 
speeds up to 60 km/h (40 mph). Zebras are herbivorous, 
eating grass and browsing on shrubs. A single foal is born 
in spring. Extensive hunting for their skins has reduced 
the zebras’ numbers. 


Grant’s zebra, the most common zebra species of Africa, differs 
from other zebra species by having broader and fewer stripes. 


zebu cattle see CATTLE AND CATTLE RAISING 


Zechariah, Book of [zek-uh-ry’-uh] The Book of 
Zechariah, one of the so-called Minor Prophets or shorter 
books of the Old Testament (see BIBLE), takes its name 


from a priest who returned to Jerusalem with the exiles 
from Babylon. Scholars generally acknowledge, however, 
that only the first 8 chapters of the book, which date from 
520 to 518 Bc, were written by Zechariah. These chap- 
ters are apocalyptic in character, consisting principally of 
a series of 8 visions devoted to eschatological themes. 
Chapters 9 to 11 come from the hand of another author, 
“Second Zechariah” (c.300 Bc), and consist of sayings 
against foreign nations, together with promises of power 
for the returning exiles. Chapters 12 to 14, which contin- 
ue the message of Second Zechariah, are sometimes re- 
garded as a separate unit labeled “Third Zechariah” and 
dated c.250 Bc. 


Zedekiah, King of Judah [zed-uh-ky’-uh] Zedekiah, 
the last king of Judah, ruled from 597 to 587 Bc. In- 
Stalled as a puppet monarch by King NEBUCHADNEZZAR || 
of Babylonia, Zedekiah plotted with the Egyptians against 
Babylon. When Nebuchadnezzar invaded Judah and cap- 
tured (587) Jerusalem, Zedekiah was taken prisoner, 
blinded, and sent to Babylon (2 Kings 24-25). 


Zeeman, Pieter [zay’-mahn] The Dutch physicist 
Pieter Zeeman, b. May 25, 1865, d. Oct. 9, 1943, dis- 
covered (1896) the splitting of spectral lines of elements 
by strong magnetic fields, now called the Zeeman effect. 
Fully explained by Hendrik A. Lorentz’s electromagnetic 
theory, this observation led to an independent method for 
determining the charge-to-mass ratio of the electron; in 
1902, Zeeman received (with Lorentz) the Nobel Prize for 
physics. Another case of magnetic splitting, called the 
“anomalous Zeeman effect,” could not be explained, 
even qualitatively, until the development of quantum me- 
chanics and the introduction of the concept of electron 
spin in the 1920s. 


Zeffirelli, Franco [zef-fee-rel’-lee] |talian producer, 
director, and stage designer Franco Zeffirelli, b. Feb. 12, 
1923, is widely known for his sumptuous productions of 
classical plays and operas. During his long career in op- 
era, he has staged works for Milan’s La Scala, London’s 
Royal Opera House, and New York’s Metropolitan Opera. 
Other outstanding productions include Romeo and Juliet 
(1960) and A Delicate Balance (1967) for the theater 
and Jesus of Nazareth (1976) for television. 


Zeisberger, David [zys’-bur-gur] David Zeisberger, 
b. Moravia, Apr. 11, 1721, d. Nov. 17, 1808, was a 
Moravian Church missionary to the American Indians. Ed- 
ucated in the Moravian Church community of Herrnhut, 
Saxony, he migrated to America in 1738, settling (1739) 
in Bethlehem, Pa. He began 63 years of missionary ser- 
vice among the Indians in 1745, living among the Iro- 
quois and Delaware and virtually becoming one of them. 
In 1772 he established the Christian Indian village of 
Schoenbrunn (the first settlement in Ohio), but it was de- 
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stroyed during the American Revolution. Zeisberger’s 
converts were constantly harassed by both whites and In- 
dians, culminating in 1782 in the massacre of Christian 
Indians by colonial militia at Gnadenhutten, Ohio. In 
1795 the Delaware were forced to cede their lands in 
Pennsylvania and Ohio and move west. 


Zelaya, José Santos [say-lah’-yah] José Santos 
Zelaya, b. Nov. 1, 1853, d. May 17, 1919, president of 
Nicaragua from 1893 to 1909, attempted to unify all of 
Central America. In 1906 he invaded Honduras and tried 
to spark a revolution in neighboring El Salvador. When 
Guatemala intervened on El Salvador’s behalf, the United 
States and Mexico offered to arbitrate. At the Washington 
Conference in 1907, all five Central American countries 
signed a peace accord, but Zelaya soon violated the 
agreement. As a result, the United States supported a 
revolution against him, forcing him to resign and flee Nic- 
aragua. 


Zen Buddhism [zen bood’-izm] Zen or Chan Bud- 
dhism represents a sectarian movement within the Bud- 
dhist religion (see BUDDHISM) that stresses the practice of 
meditation as the means to enlightenment. Zen and Chan 
are, respectively, Japanese and Chinese attempts to ren- 
der the Sanskrit word for meditation, dhyana. 

Zen’s roots may be traced to India, but it was in East 
Asia that the movement became distinct and flourished. 
Like other Chinese Buddhist sects, Chan first established 
itself as a lineage of masters emphasizing the teachings 
of a particular text, in this case the Lankavatara Sutra. 
Bodhidharma, the first Chan patriarch in China, who is 
said to have arrived there from India AD c.470, was a 
master of this text. He also emphasized the practice of 
contemplative sitting, and legend has it that he himself 
spent 9 years in meditation facing a wall. 

With the importance of lineages, Chan stressed the 
master-disciple relationship, and Bodhidharma was fol- 
lowed by a series of patriarchs, each of whom received 
the DHARMA (religious truth) directly from his predecessor 
and teacher. By the 7th century, however, splits in the 
line of transmission began to develop. 

The subsequent history of Chan in China was mixed. 
The sect suffered from the great persecution of Buddhism 
in 845. It recovered better than many Buddhist schools, 
however, partly because, in contrast to other monastic 
communities, Chan monks engaged in physical labor, 
which made them less dependent on state and lay sup- 
port. During the Song dynasty (960-1279), Chan again 
prospered and was a leading influence on the develop- 
ment of Chinese art and neo-Confucian culture. 

It was during this period that Chan was first estab- 
lished in Japan. Within 30 years of each other, two Japa- 
nese monks, Eisai (1141-1215) and Dogen (1200-53), 
went to China, where they trained respectively in the Linji 
(Japanese, Rinzai) and Zaodong (Japanese, Soto) schools 
of Chan. These they then introduced into Japan. Rinzai 
emphasizes the use of KOANS, mental stumbling blocks or 


riddles that the meditator must solve to the satisfaction of 
his master. Soto lays more stress on seated meditation 
without conscious striving for a goal (zazen). Both schools 
fostered good relations with the shoguns and became 
closely associated with the Japanese military class. Rinzai 
in particular was highly influential during the Ashikaga 
period (1338-1573), when Zen played an important role 
in propagating neo-Confucianism and infusing its own 
unique spirit into Japanese art and culture. 

Zen meditation highlights the experience of enlighten- 
ment, or satori (Chinese, wu), and the possibility of at- 
taining it in this life. The strict training of Zen monks, the 
daily physical chores, the constant wrestling with koans, 
the long hours of sitting in meditation, and the special in- 
tensive periods of practice (sesshin) are all directed to- 
ward this end. 

At the same time, enlightenment is generally thought 
of as being sudden. The meditator needs to be jolted 
awake, and the only one who can do this Is his Zen mas- 
ter. The master-disciple relationship often involves private 
interviews in which the Zen trait of unconventionality 
sometimes comes to the fore; the master will allow no 
refuge in the Buddha or the sutras but demands from his 
disciple a direct answer to his assigned koan. Conversely, 
the master may goad the disciple by remaining silent or 
compassionately help him out, but with the constant aim 
of trying to cause a breakthrough from conventional to 
absolute truth. ; 


Zener diode _ A Zener diode is a semiconductor com- 
ponent, named for the American physicist Clarence Zen- 
er, that functions aS a VOLTAGE REGULATOR. When current is 
passed through the device in the forward direction, it be- 
haves much like any other semiconductor diode. When 
current is passed through the device in the reverse direc- 
tion, the normally high reverse resistance suddenly be- 
comes very low when the applied voltage exceeds a spec- 
ified minimum level called the Zener breakdown voltage, 
which can be selected to be from about three volts to 
hundreds of volts. This characteristic has the effect of 
regulating the applied voltage to the level of the Zener 
breakdown voltage. Zener diodes are commonly used to 
protect sensitive electronic circuits and components from 
excess voltage. 


Zenger, John Peter [zeng’-ur] John Peter Zenger, 
b. Germany, 1697, d. July 28, 1746, was the defendant 
in a famous trial that set a precedent for freedom of the 
press in the United States. Zenger emigrated to New York 
City in 1710, where he was apprenticed to its official 
printer, William Bradford. In 1726, Zenger began printing 
on his own, and within 5 years he had achieved consider- 
able success. At the request of journalist James Alex- 
ander and others, Zenger printed the New York Weekly 
Journal in 1733, opposing the government-controlled 
New York Gazette. He was subsequently charged with se- 
ditious libel and brought to trial after 9 months in prison. 
At his trial, Zenger’s lawyer did not deny that the accused 
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had printed the so-called libelous material but challenged 
the jury to decide whether what he had printed was true. 
Zenger was acquitted in what was later regarded as the 
first test of the right of the press to print the truth. Zenger 
published an account of his trial in 1736, and he contin- 
ued to publish the Week/y Journal until his death. 


Zeno, Byzantine Emperor [zee’-noh] Zeno, b. 
c.426, d. Apr. 9, 491, ruled the Byzantine Empire from 
Emperor Leo |’s death (474) to 491. Originally named 
Tarasicodissa, he was used by Leo | as commander of the 
Isaurian guard to check German influence in Constanti- 
nople. He married Leo’s daughter Ariadne and changed his 
name to Zeno; their short-lived son Leo || was (474) brief- 
ly coemperor. Between 475 and 477, Zeno temporarily 
lost control of the government, and the rest of his reign 
was disturbed by struggles with Isaurian rebels and the 
Ostrogoths. In 488 he persuaded THEODORIC THE GREAT to 
lead the Ostrogoths to Italy. By the Henotikon (Decree of 
Union, 482), Zeno sought peace between orthodox Chris- 
tianity and Monopuysitism, but a schism (484-518) be- 
tween the Greek and Roman churches ensued. 


Zeno of Citium [sish’-ee-uhm] Zeno of Citium, b. 
Citium, Cyprus, c.336 Bc, d. c.261 Bc, was the founder of 
Stoicism. He went to Athens c.313 and was impressed 
both by the Cynics and by the Megarian logicians. He ad- 
vocated a life that “followed reason”—that was free from 
passion, dignified, and self-respecting. His ethical doc- 
trine was very austere: either one was a good person (a 
Stoic sage) in every way or, if there were any shortcom- 
ings, one was totally without virtue. Zeno taught that the 
human soul was not complex but was truly only reason 
(/ogos); the rest—ambition, fear, appetite—ought to be 
eliminated and was not in any way part of the self. 


Zeno of Elea [ee’-lee-uh] Zeno of Elea, b. Elea, Ita- 
ly, c.490 Bc, d. c.430 BC, was a pre-Socratic philosopher 
of the ELEATIC SCHOOL. Little is known of his life, and little 
of his writing survives. Zeno attempted to defend Par- 
MENIDES’ contentions that motion is impossible and that 
more than one thing cannot exist. He did this by devising 
“paradoxes” designed to show that the positions of his 
opponents (usually PYTHAGOREANS) led to contradiction 
(see ZENO’S PARADOXES); he was the first to use the method 
of argument termed DIALEcTIc by Aristotle. 


Zenobia, Queen of Palmyra [zi-noh’-bee-uh pal- 
my’-ruh] Zenobia, d. after 274, ruled Palmyra as regent 
for her young son Vaballathus after the death of her hus- 
band, King Odaenathus, in 267 or 268. She made 
Palmyra, a Roman client state, one of the leading powers 
in the East. 

Like Odaenathus, she was allied with the Romans to 
offset the threat to her kingdom from Persia. After her oc- 
cupation of Egypt in 269, however, Rome viewed her as a 


threat. The Romans immediately reasserted their rule in 
Egypt and went on to defeat Zenobia at Emesa (modern 
Homs, Syria) before capturing Palmyra in 272. Zenobia 
and her son were captured, and she spent the rest of her 
life in exile in Italy. 


Zeno’s paradoxes [zee’-noh] Several arguments 
are attributed to ZENo oF ELEA that dispute whether move- 
ment or change is possible. The best-known paradox is 
that dealing with a race between Achilles and a tortoise. 
Achilles runs ten times faster than the tortoise; the tor- 
toise has a head start of 10 units. Will Achilles ever pass 
the tortoise? Zeno said no. Each time Achilles reaches the 
place where the tortoise was, the tortoise has advanced a 
tenth of the distance Achilles has run. Hence, by this rea- 
soning, the tortoise will always be ahead. A second para- 
dox argues that an object cannot move from A to B be- 
cause, in order to do so, the object would first have to 
move half the distance, then half of that, and so on (see 
MOTION, PLANAR). Zeno’s paradoxes have been influential 
in philosophy and mathematics, leading to clarifications 
in the paradoxical situations described. 


zeolite [zee’-uh-lyt] Zeolites are pale-colored SILICATE 
MINERALS found in volcanic and sedimentary rocks in arid 
regions and on the seafloor. They have unusual properties 
that make them valuable as filtering agents. Stilbite, 
analcime, and heulandite are among the more common of 
the more than 30 varieties that occur in nature. 

Properties. Zeolites owe their unusual properties to 
their atomic structure, characterized by tetrahedral 
groups of SiO, and AlQ,, linked to form complex, three- 
dimensional networks. Other ions, chiefly sodium (Na) 
and calcium (Ca), are housed in cavities in the frame- 
works. 

The frameworks of zeolites are much more open than 
those of other silicate minerals, containing channels large 
enough for ions to enter or leave. This property, called ion 
exchange, allows zeolites to be used for filtering. In zeo- 
lites called molecular sieves, the channels are open 
enough to trap organic or other large molecules. All zeo- 
lites contain water molecules that can be driven off by 
heating and recaptured when the zeolite cools. 

Occurrence. The best-known occurrence of zeolites is 
as cryStals in cavities produced by gas bubbles in basalt 
and other volcanic rocks. At a number of places, includ- 
ing the Paterson area in New Jersey and the Columbia 
River Plateau of Washington and Oregon, beautiful zeolite 
specimens have been found in such cavities. 

In recent years zeolites have also been found in volca- 
nic ash exposed to the waters of saline lakes in arid re- 
gions, and in volcanic material on the seafloor. Huge de- 
posits of fine-grained zeolites, potentially of great com- 
mercial value, have been found in ash deposits in the 
western United States. 

Uses. The cation-exchange and molecular-sieve prop- 
erties of zeolites make them important in a large number 
of filtering processes. Synthetic zeolites are used as water 
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softeners, removing calcium from water and replacing it 
with sodium. Zeolites are also used to remove radioactive 
cesium and strontium from cooling water contaminated 
by accidents at nuclear power plants. 


Zephaniah, Book of [zef’-uh-ny’-uh] Ninth of the 
12 Minor Prophets of the Old Testament of the BiBLE, the 
Book of Zephaniah draws its name from the prophet 
Zephaniah, whose ministry places its authorship at c.630 
Bc in Jerusalem. The book comprises sayings attacking 
imitations of foreign religious practices, idolatry, and 
those who doubt the threat of the Lord’s wrath. The day of 
the Lord is thus a key concept, with possibility for deliver- 
ance if the people repent. The judgment on the day of the 
Lord will leave a humble remnant that will seek its refuge 
in the Lord. The oracles against foreign nations (chaps. 
2-3) are believed to contain some genuine sayings of the 
prophet, but other sayings in these chapters probably 
date from the postexilic period. 


Zeppelin, Ferdinand, Graf von [tsep-uh-leen’] Fer- 
dinand, Graf von Zeppelin, b. July 8, 1838, d. Mar. 8, 
1917, was a retired German army general who invented 
the rigid dirigible. Zeppelin was nearly 62 years old when 
he made the first directed flight on July 2, 1900. His 
126-m-long (419-ft) zeppelin was kept aloft by 16 bags, 
or cells, full of hydrogen enclosed in a fabric-covered, ci- 
gar-shaped aluminum framework and powered by two 16- 


The zeppelin Hindenburg burst into flames above Lakehurst, 

N.J., in 1937, a disaster whose cause was never determined. Zep- 
pelins were named for Ferdinand, Graf von Zeppelin, who pio- 
neered in the development and utilization of this type of airship. 
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hp engines. During World War | about 40 zeppelins were 
shot down while on air raids over London. The most fa- 
mous of the zeppelins, the HINDENBURG, went down in 
flames over Lakehurst, N.J., in 1937. The zeppelin was 
too slow and explosive a target in wartime and too fragile 
to withstand bad weather. Its short but dramatic era end- 
ed soon after the Lakehurst tragedy. (See AIRSHIP.) 


Zero The Mitsubishi AGM-Zero-Sen (code-named “Zeke” 
by the Allied powers) was the most widely produced Jap- 
anese fighter aircraft of World War ||; more than 10,900 
were built. Designated A6M, the all-metal, low-wing 
monoplane appeared in 1939 and was developed sub- 
sequently in various forms, equipped with either the 
Nakajima Sakae or the Mitsubishi Kinsei 14-cylinder ra- 
dial engine. Later models had a wingspan of 11.0 m 
(Soml/sih): 

The Zero was in action against the Allies from Dec. 7, 
1941, until the end of World War II. It had great maneu- 
verability and long range and was involved in most of the 
large-scale operations to which the Japanese Navy was 
committed. After the first 6 months of the Pacific war, 
however, the Zero was forced onto the defensive, until fi- 
nally it was used widely as a kamikaze aircraft on more 
than half of the Japanese navy’s suicide attacks. 


zero Zero is the only integer that is neither positive nor 
negative. The product of any NUMBER and zero is zero (a x 
O = 0). If the product of two numbers is zero, at least one 
of them is zero. The quotient of O + a is zero when ais not 
equal to O. Place-value systems of numeration require a 
symbol for zero to indicate missing powers of the base. 


zero, absolute see ABSOLUTE ZERO; CRYOGENICS 


zero-based budgeting see BUDGET 


Zeus [zoos] |n Greek mythology Zeus was the principal 
god of the pantheon. The youngest son of the Titan Cro- 
Nus, Zeus escaped the fate of his elder siblings, whom 
Cronus had swallowed one by one, afraid that one of them 
would grow up to depose him. Zeus was hidden away on 
Crete by his mother, Rhea, who had given her husband a 
stone wrapped in swaddling clothes in place of her infant 
son. When he reached manhood, Zeus reappeared and, 
by means of a trick, caused Cronus to vomit up PosEIDon, 
Habes, and the rest of Zeus’s swallowed siblings. Led by 
Zeus, they fought a successful war against their father 
and his fellow TITANS, established their residence atop 
Mount OLymPus, and assumed power. 

Zeus was married to his sister HERA. He had, however, 
many casual affairs with mortal women as well as god- 
desses, and he fathered innumerable children. Among 
them were the brilliant god APOLLO, HELEN oF Troy, and 
the warlike goddess ATHENA, who sprang fully armed from 
his forehead without benefit of a mother. 

Originally identified as a sky and weather god, Zeus 
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had control over all meteorological phenomena; his tradi- 
tional weapon was the thunderbolt. Considered the “righ- 
teous governor of the world,” Zeus saw all that human- 
kind did and punished their wrongdoing. 

Zeus was identified with JUPITER in Roman mythology. 


Zeus, statue of, at Olympia see SEVEN WONDERS 
OF THE WoRLD 


Zhang Xueliang (Chang Hsueh-liang) [zahng sheu- 
eh-lee-ahng] Chinese warlord Zhang Xueliang, b. 1898, 
succeeded his father, ZHANG ZUOLIN, as ruler of Manchuria 
from 1928 until 1931, when he was ousted by the Japa- 
nese. In 1936, he tried to precipitate a military alliance 
of Communists and Nationalists for the war with Japan by 
taking CHIANG KAI-SHEK captive at Xi'an. Two weeks later 
Zhang freed his prisoner. He was tried and put under 
lifetime house arrest by the Nationalist government. He 
was released, however, in 1991. 


Zhang Zhidong (Chang Chih-tung) [zahng zih-dong] 
Zhang Zidong, b. Sept. 2, 1837, d. Oct. 4, 1909, was an 
eminent Chinese official and reformer in the last decades 
of the Qine dynasty. A political supporter of the dowager 
empress, Cixi, he served as governor-general of Guang- 
dong and Guangxi provinces (1884-89) and of Hunan 
and Hubei (1889-1907). Seeking to use Western ad- 
ministration and technology without sacrificing Chinese 
values, he promoted the establishment of modern indus- 
tries and railroads and educational reform. 


Zhang Zuolin (Chang Tso-lin) [zahng zuoh-lin] Chi- 
nese warlord Zhang Zuolin, b. 1873, d. c.June 7, 1928, 
rose from enlisted soldier to become (1911) military gov- 
ernor of his native Fengtian province. By 1918 he con- 
trolled the other two provinces of Manchuria. Known as 
the Tiger of Manchuria, he occupied Beijing in 1926. 
Expelled (1928) from the city by the Kuomintang’s 
NORTHERN EXPEDITION, Zhang died as a result of a bomb 
attack on his train by Japanese officers possibly hoping to 
provoke Japanese occupation of Manchuria. He was suc- 
ceeded by his son, ZHANG XUELIANG. 


Zhao Mengfu (Chao Meng-fu) [jow muhng-foo] The 
Chinese artist Zhao Mengfu, 1254-1322, whose literary 
name was Ziang, was an early master of scholar-gentry, or 
literati, painting (wenrenhua). Of Song dynasty (960- 
1279) imperial lineage, Zhao Mengfu served at Kublai 
Khan's Yuan dynasty court, eventually becoming head of 
the imperial painting academy. Renowned as a calligrapher 
and painter of horses, bamboo, and landscape, Zhao advo- 
cated a returning to classical Tang (618-907) and Five 
Dynasties (907-60) masters for inspiration. His art reveals 
both an intended primitivism and masterly calligraphic 
brushwork, as in the famed Autumn Colors on the Qiao and 
Hua Mountains (National Palace Museum, Taiwan). 


Zhao Ziyang Zhao Ziyang (Chao Tzu-yang), b. 1919, a 
strong advocate of economic modernization, became 
head of the Chinese Communist party in 1987. A senior 
party official in South China from the early 1950s to the 
mid-196Qs, he was purged during the CULTURAL REVOLU- 
TION. He returned to political life in the early 197Qs, hold- 
ing party posts in Inner Mongolia and then in Guangdong 
province. From 1975 to 1980, as party first secretary in 
Sichuan, China’s most populous province, Zhao compiled 
a strong record of economic achievements. He quickly 
rose in the party hierarchy as a protégé of DENG XIAOPING, 
becoming a full member of the politburo in 1979. In 
1980 he replaced HUA GUOFENG as head of government 
(premier). When Hu YaoBanc was ousted as party chief in 
January 1987, Zhao became general secretary. He was 
succeeded as premier by Li PENG in November 1987. In 
June 1989, Zhao was forced to resign after backing pro- 
democracy student demonstrators. 


Zhejiang (Chekiang) [zeh-jee-ahng] Zhejiang is a prov- 
ince in eastern China on the East China Sea. Its area is 
101,800 km? (39,300 mi’), and its population is 
41,445,930 (1990). The capital and largest city is 
HANGZHOU. The smallest province of China, Zhejiang is 
also one of the most densely populated. Because the 
province is mainly mountainous, two-thirds of the popu- 
lation live along the coast and in the Chang Jiang 
(Yangtze) delta in the north. Zhejiang leads the nation in 
tea production, silk culture, and fishing; lumbering is also 
important. Steel, chemicals, paper goods, textiles, and 
food products are manufactured in urban centers, partic- 
ularly Hangzhou and NineBo. From 1126 to 1279, Hang- 
zhou was the capital of the southern Song dynasty. It is 
still one of China’s leading cultural centers. 


Zheng He (Cheng Ho) [zehng heh] Zheng He, 1371- 
1433, a Mongol eunuch in the Ming court, was probably 
the greatest maritime explorer in Chinese history. He made 
seven long voyages and opened tributary and trade relations 
with states as distant as Arabia and eastern Africa. 


Zhengzhou (Cheng-chou) [zehng-zoh] Zhengzhou 
(1989 est. pop., 1,630,000) is the capital city of Henan 
province, China. Located in the Huang He valley, it is a 
shipping center at the intersection of two major rail 
lines—the north-south Beijing-to-Guangzhou line, and 
the east-west line from the Yellow Sea to Xinjiang prov- 
ince. It is the center of a cotton-growing region, and tex- 
tiles are its major industry. Zhengzhou is one of the earli- 
est known Bronze Age sites in China. From about 1500 to 
1300 Bc it was known as Ao and served as the capital of 
the Shang dynasty. 


Zhivkov, Todor [zhiv-kawf’, taw’-dor] The Bulgarian 
Communist leader Todor Zhivkov, b. Sept. 7, 1911, dom- 
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inated his country from 1954 until 1989. An old-line 
Stalinist, Zhivkov joined the Bulgarian Communist party 
in 1932, was elected to the National Assembly in 1945, 
and elevated to full membership in the central committee 
of the Communist party in 1948. He became a full mem- 
ber of the politburo in 1951. From 1954 he served as 
first secretary of the central committee, and in 1962 he 
was appointed prime minister. From 1971 until his re- 
tirement he was president, or chairman of the council of 
state. In February 1991 a transitional Bulgarian coalition 
government placed Zhivkov on trial for corruption. 


Zhou (Chou) (dynasty) [zoh] The Zhou dynasty of Chi- 
na was founded c.1027 Bc (another traditional date is 
1122 Bc), when the seminomadic Zhou people from 
northwestern China overthrew the SHANG king. Consolida- 
tion of the Zhou empire, located in the region of modern 
Xi’an, proceeded rapidly. The Zhou court formed a bu- 
reaucracy of aristocrats in the central region and put the 
peripheral areas under the rule of vassals. The Early, or 
Western, Zhou (c.1027-—771 Bc) kings demanded person- 
al loyalty and granted lands to their subordinates, much 
as their predecessors had done. 

After 771 Bc the Zhou capital was moved to Loyang, 
and the period of the Late, or Eastern Zhou began. The 
vassal states grew strong and belligerent, and the Zhou 
kings lost much of their control. States formed alliances 
to enhance their power, and authority within each state 
was Centralized. Struggles among the states for more land 
eventually led to open conflict in the period of the War- 
ring States (403-222 Bc). In 256 Bc the emerging state 
of QIN succeeded in conquering the Zhou empire. 

The Late Zhou was a period of great intellectual 
achievement. It produced the oldest surviving Chinese 
literature and saw the rise of three important schools of 
philosophy: CONFUCIANISM, Daoism, and Legalism. The in- 
troduction of iron implements advanced agriculture, and 
communications and trade developed. 


Zhou Enlai (Chou En-lai) [zoh en-lie] Zhou Enlai, b. 
1898, d. Jan. 8, 1976, was a Chinese Communist ad- 
ministrator who, as premier, organized and ran the central 
government of the People’s Republic of China and per- 
sonally directed the country’s foreign affairs for more than 
25 years. 

Born to a scholarly, upper-class family, Zhou was an 
activist in the nationalistic May Fourth Movement from 
1919. He was arrested briefly in 1920. Later that year he 
went to France, where he joined the French branch of the 
Chinese Communist party. He returned to China in 1924 
and the next year married Deng Yingchao, an active revo- 
lutionary. From 1927, Zhou Enlai made many visits to 
the USSR. His early specialty, military affairs, brought 
him into frequent conflict with Mao ZEDONG before Mao 
became party chairman in 1935. After that time Zhou 
ably served Mao, managing to survive the political storms 
that swept away other leaders. 

Zhou Enlai was the Chinese Communist party’s best 


negotiator and one of the great diplomats of the 20th 
century. During the Second Sino-JAPANESE waR (1937- 
45), he was the liaison representative of the Communist 
forces at the Kuomintang (Nationalist) capital. High 
points of his later diplomacy include the Sino-Soviet 
friendship treaty (1950), the Bandung Conference of 
nonaligned nations (1955), and the Shanghai Communi- 
qué, signed with U.S. president Richard Nixon (1972). 

Zhou Enlai served continuously on the Politburo of the 
Chinese Communist party from 1927 to 1976. As pre- 
mier, he ran the government from 1949 until his death. 
He held primary responsibility for foreign relations during 
those years and was influential in domestic affairs. 


Zhu Da (Chu Ta) [joo dah] The Chinese artist Zhu Da, 
1626-c.1705, also called Bada Shanren, was a leading 
individualist painter of the early Qing dynasty (1644- 
1911). His fame parallels that of the other great Qing in- 
dividualist artist SHiITAO. His genius as a painter and his 
eccentric personality remain enigmatic. He liked to paint 
misshapen birds and fish, and many such works attribut- 
ed to his hand survive. He was also a skillful bird-and- 
flower painter. His artistic greatness lies in the freshness 
of his vision, which is demonstrated by his bold brush- 
work and unique compostitions. He exerted a strong influ- 
ence on later painters. 


Zhu De (Chu Teh) [zuh deh] Zhu De, b. Dec. 18, 1886, 
d. July 6, 1976, was leader of the Chinese Communist 
military forces during the 1930s and ’40s. As a student 
at Yunnan military academy, he joined the Revolutionary 
party of Sun YAT-sEN in 1909, and he took part in the 
overthrow of the Qinc (Manchu) dynasty in 1911. From 
1916 to 1920 he functioned as a warlord in his native 
Sichuan. Forced out in 1921, he went to Europe and in 
1922 joined the Chinese Communist party in Berlin. 
Shortly after Zhu’s return to China, CHIANG KAI-SHEK 
purged (March 1927) the Communists from the KUomIN- 
TANG. Zhu then led the Nanzhang uprising (August 1927), 
in which part of the army reunited and formed the Red 
Army. Taking these forces to Mao ZEDONG’s guerrillas in 
Jiangxi, he began to organize the Communist military 
forces. He led them through the LONG Marcu of 1934-— 
35, the Second SINO-JAPANESE WAR of 1937-45, and the 
civil war of 1946-49. After the People’s Republic of Chi- 
na was established in 1949, Zhou served as commander 
in chief until 1954 and later held various government and 
Communist party posts of a largely ceremonial nature. 


Zhu Xi (Chu Hsi) [joo shee] Zhu Xi, 1130-1200, was a 
leading Chinese philosopher in the renewal of CoNFUCIAN- 
ism that took place during the Song dynasty (960-1279). 
With the exception of a total of nine years in public ser- 
vice, his entire adult life was devoted to studies and writ- 
ing under governmental subsidies. He was a leader of the 
school of Principie (Lixue), which taught that the exist- 
ence of each thing depends upon a principle that inheres 
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in it. Although the word principle has a theoretical con- 
notation, for Zhu Xi it referred primarily to moral princi- 
ples that serve as norms in human affairs. 


Zhuangzi (Chuang-tzu) [zhwang-zuh] Zhuangzi, the 
Chinese thinker who lived between 399 and 295 Bc, is 
generally considered with Laozi a founder of philosophical 
Daoism. Little is known of his life, except that he was born 
at Meng in present-day Henan. He declined an offer of 
premiership by the ruler of Qu, preferring personal free- 
dom. Freedom is the keynote of Zhuangzi’s teaching, 
which stemmed from the Daoist concepts of nature. 

Among the Daoist canons, the Zhuangzi, a collection 
of Zhuangzi’s essays, is perhaps the most influential. Its 
impact is felt by rival schools of philosophy, shown in the 
development of CONFUCIANISM and ZEN BUDDHISM. It has 
especially inspired Chinese art and poetry. The extant ver- 
sion of the Zhuangzi, compiled by the commentator Guo 
Xiang in the 3d century Bc, consists of 33 chapters. The 
uneven style suggests spurious additions by later hands; 
but the first seven “Inner Chapters” and a few others that 
are thought to be genuine demonstrate the author’s great 
imagination and originality as a writer as well as a philos- 
opher. His prose is rich in poetic imagery; his arguments 
are driven home with fantastic allegory and the humorous 
dialogue of imaginary persons. 


Zhukov, Georgy Konstantinovich [zhoo’-kawf] 
Georgy Konstantinovich Zhukov, b. Dec. 2 (N.S.), 1896, 
d. June 18, 1974, rose from tsarist army ranks to become 
the most decorated military figure in Soviet history, four 
times a “Hero of the Soviet Union.” Having joined the 
Communist party in 1919, he advanced rapidly through 
different military posts during Stalin’s infamous army 
purge in 1937-38. In 1941 he became chief of staff of 
the Red Army, and he was involved in every great Soviet 
victory during World War II, including Moscow, Stalin- 
grad, and Kursk. Named a marshal in 1943, Zhukov led 
the invasion of Germany and in 1945 became command- 
er in chief of the Soviet occupation forces. 

Fearful of Zhukov’s popularity and power, Stalin re- 
moved him from center stage, but a long friendship with 
Nikita Khrushchev helped bring him back to prominence 
after Stalin’s death in 1953. He became a member of the 
party’s central committee and later of the politburo. In 
July 1957, while minister of defense, Zhukov played an 
important role in blocking an attempt to oust Khrushchev, 
but Khrushchev soon became suspicious of Zhukov. By 
November 1957, Zhukov was forced into retirement. 


Zia ul-Haq, Muhammad Muhammad Zia ul-Haa, b. 
1924, d. Aug. 17, 1988, became chief martial law ad- 
ministrator of Pakistan in 1977 and president in 1978. 
He began his military career in World War Il and became 
(1976) army chief of staff. In July 1977 he deposed 
President Zulfiqar Alt Bhutto (see BHUTTO family), whom 
he later had executed. Zia launched an Islamicization 


program and worked to improve relations with the United 
States, China, and India. He remained president and 
head of the armed forces after martial law was lifted on 
Dec. 30, 1985. In May 1988, Zia dismissed the prime 
minister and national assembly. His death in a plane 
crash left Pakistan in a state of political uncertainty. 


Ziegfeld, Florenz [zig’-feld] Florenz Ziegfeld, b. 
Chicago, Mar. 21, 1869, d. July 22, 1932, became fa- 
mous on Broadway as the producer of lavish annual mu- 
Sical revues featuring beautiful women. Beginning his ca- 
reer aS a promoter at the 1893 Chicago World’s Fair, he 
produced his first Follies in 1907. A good judge of theat- 
rical talent, Ziegfeld developed many stars and produced 
such popular musicals as Sally (1920), Show Boat 
(1927), and Whoopee (1928). His opulent style had a 
great influence on the Hollywood musicals of the 1930s. 


Ziegfeld Follies Florenz Ziegfeld’s variety shows, 
the Ziegfeld Follies, brought the revue to its high point in 
the United States. Inspired by the FoLi€s-BERGERE, Zieg- 
feld in 1907 created the first of his 21 annual Follies. 
Priding himself on “glorifying the American Girl,” he 
turned the beautifully costumed Ziegfeld Girls into sym- 
bols of glamour and elegance. The Follies used top peo- 
ple in their fields—such composers as Irving Berlin, such 
designers as Joseph Urban, such singers as Eddie Cantor, 
and such comics as Fanny Brice, W. C. Fields, and Will 
Rogers. Ziegfeld had many imitators, but none shared his 
expertise and commitment to artistic excellence. 


ziggurat [zig’-u-rat] The ziggurat, or temple tower, 
was the dominant feature of religious architecture 
throughout the history of Mesopotamia. It seems to have 
developed gradually over a period of centuries when tem- 
ples were rebuilt many times on the same site; thus the 
remains of many earlier temples were eventually incorpo- 
rated within the progressively higher ziggurat. The earliest 
such ziggurat is at ERIDU and dates from the 5th millenni- 
um Bc. The Anu Ziggurat in URUK, erected in the 4th mil- 
lennium Bc, was rebuilt, enlarged, and used continuously 
for almost 4,000 years. The ziggurats ranged up to 91 
meters square (100 yards square) in base area and 46 m 
(150 ft) in height. The temple on the top and the ziggurat 
itself were built of sun-baked mud-bricks and then faced 
with fired bricks that were often glazed in various colors. 
From the late 3d millennium Bc on, a temple was placed 
at the base of the ziggurat as well as on the top. The sig- 
nificance of the ziggurat is not completely understood, 
but it was probably thought of both as an altar and as a 
sort of stairway to and for the gods. 


Zimbabwe [zim-bahb’-wee] The independent nation 
of Zimbabwe, formerly the British Colony of Southern 
Rhodesia (also known as Rhodesia), ts a landlocked 
country in southern Africa bordered by Botswana, 
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AT A GLANCE 


REPUBLIC OF ZIMBABWE 


Land: Area: 391,090 km? (151,000 mi’). Capital and 
Jargest city: Harare (1987 est. pop., 863,000). 


People: Population (1990 est.): 10,392,161. Density: 
26.6 persons per km? (68.8 per mi’). Distribution 
(1987): 24% urban, 76% rural. Official language: En- 
glish. Major religions: traditional religions, Christianity. 


Government: Type: de facto one-party state. Legislature: 
Parliament. Political subdivisions: 8 provinces. 


Economy: GNP (1988): $6.07 billion; $660 per capita. 
Labor distribution (1985): agriculture—26%; services— 
25%; manufacturing—16%; public administration and 
defense—7%; trade—7%; mining—5%; transportation 
and communications—-5%; construction—4%. Foreign 
trade (1988): imports—$1.1 billion; exports—$1.6 
billion. Currency: 1 Zimbabwe dollar = 100 cents. 


Education and Health: Literacy (1985): 76% of adult 
population. Universities (1990): 1. Hospital beds (1984): 
19,407. Physicians (1986): 1,257. Life expectancy 
(1990): women—63; men—59. Infant mortality (1990): 
65 per 1,000 live births. 


Mozambique, South Africa, and Zambia. In 1965 the 
colony’s white minority unilaterally declared Rhodesia in- 
dependent. World opinion and a prolonged civil war 
forced Rhodesia’s white-dominated government to accept 
a limited form of black majority rule in 1979, but guerril- 
la attacks continued until late that year, when negotia- 
tions under British auspices led to a cease-fire and a res- 
toration of British rule over the breakaway colony until 
new elections that included all groups could be held. In 
1980, Zimbabwe gained full legal independence under 
black majority rule. 


Land and Resources 


Most of Zimbabwe consists of a high plateau that 
traverses the country from southwest to northeast. These 
upland areas, mostly above 1,220 m (4,000 ft), are 
known as the Highveld and occupy about 25% of the 
land. A mountainous and mineral-rich intrusion, called 
the Great Dyke, extends across it for about 483 km (300 
mi) and is the source of Zimbabwe's principal mineral 
wealth. Lower and less populated and developed is the 
Lowveld, lands below about 900 m (3,000 ft) in the 
Zambezi River valley and in the Limpopo and Sabi-Lundi 
river basins. Higher and also less populated are the In- 
yanga and Chimanimani mountains in the east, which 
reach 2,593 m (8,507 ft) in Mount Inyangani, the na- 
tion’s highest point. 

Mean monthly temperatures on the Highveld vary from 
18° C (65° F) in October to 11° C (52° F) in July. In the 


low-lying Zambezi Valley in the north, temperatures are 
generally higher and vary between 30° C (86° F) in Octo- 
ber and 20° C (68° F) in July. Rainfall decreases from an 
average of more than 2,600 mm (102 in) a year in the 
Inyangas to 810 mm (32 in) near Harare and less than 
455 mm (18 in) in the semiarid southeast. Most rain falls 
during the summer months (November—March) and is too 
variable for crop farming except in the better-watered 
eastern highlands and Highveld. 

The main river is the ZAMBEZI, which has been 
dammed at Kariba to form 282-km-long (175-mi) Lake 
Kariba and provides abundant hydroelectric power for 
both Zimbabwe and neighboring Zambia. Savanna grass- 
lands cover much of the higher country, with stands of 
teak, baobab, and mopani in the Zambezi Loweld. Min- 
eral resources include abundant deposits of coal, copper, 
chromium, asbestos, platinum, and gold. 


People 


Black Africans constitute nearly 98% of Zimbabwe's in- 
digenous population. The white population, mostly of 
Rhodesian, South African, and British origins, reached a 
peak of 277,000 in 1977 and then declined through 
emigration. Of the black majority, mostly Bantu, 77% be- 
long to the SHONA linguistic group (commonly referred to 
as Mashona); about 20% are members of the ethnically 
related Ndebele-speaking tribes (Matabele). Smaller 
groups include the SoTHO, Sena, and Tonga. 

Under the Land Apportionment Act of 1930, whites 
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occupied 47% of the land, 47% was set aside in African 
reserves, and 6% was Set aside as national or forest ar- 
eas. Racial allocation of land was abolished in 1979, and 
after independence much land was purchased by the gov- 
ernment from white owners and given to blacks. More 
than 80% of all whites are urban dwellers, whereas 85% 
of all blacks are rural dwellers, and many live in over- 
crowded former tribal areas. HARARE (formerly Salisbury) 
and Butawayo are the largest cities. 

English is the official language, but Bantu languages 
are spoken by the black majority. An estimated 24% of 
the total population belong to Christian churches. About 
24% of all blacks follow traditional religious practices, 
about 51% practice a mixture of Christian and tribal be- 
liefs, and a few are Muslims. Primary education is free but 
not compulsory, and education in government-run primary 
and secondary schools has been open to all since 1979. 
The University of Zimbabwe (1970) is open to all races. 


Economic Activity 
Like most British colonies in the early 20th century, Rho- 


(Below) Harare, the capital and most pop- 
ulous city of Zimbabwe, lies on the high- 
land plateau, or Highveld, of northeastern 
Zimbabwe. Founded in 1890 and named 
Salisbury until 1982, the city has devel- 
oped rapidly during the 20th century. 


desia depended on trade with the United Kingdom and 
exported mainly agricultural and mineral products in ex- 
change for imports of manufactured items. This trading 
pattern ended with Rhodesia’s unilateral declaration of 
independence in 1965 and the imposition of trade sanc- 
tions on the breakaway colony by the United Nations. Far 
from forcing submission as intended, Rhodesia emerged 
as one of Africa’s most industrially advanced, diversified, 
and self-sufficient nations. 

Manufacturing provides about 27% of national income. 
Major products include iron and steel, automobiles, tex- 
tiles, chemicals, leather goods, and tobacco products. 

Mining contributes about 6% of national income. As- 
bestos, chromium, copper, gold, and nickel are important 
mineral products. Although Zimbabwe is lacking in petro- 
leum, coal-fired thermal plants and hydroelectric instal- 
lations make the country self-sufficient in electricity. 

Agriculture provides about 14% of the national in- 
come. Large white-owned farms still produce most of the 
nation’s cash crops and agricultural exports. Production 
of tobacco, once the main cash crop, has declined, but 
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output of cotton, wheat, sorghum, and sugar and the rais- 
ing of cattle have increased. Although the government 
has been trying to involve black farmers in the cultivation 
of commercial crops, traditional subsistence farming still 
predominates in the former black areas, with maize and 
millet the staple crops and cattle the rural black African’s 
principal form of wealth. 

Transportation focuses on the main railroad, which 
runs southward from Bulawayo to South Africa via 
Botswana, and two other lines used for overseas trade, 
which extend eastward across Mozambique to its ports of 
Beira and Maputo. A fourth line extending northeastward 
from Bulawayo is used to move copper and other exports 
from Zambia and Shaba province in Zaire. The major 
tourist attractions are the Victoria Falls, Kariba Dam, and 
Hwange National Park. 


Government 


The 1980 constitution provided for a bicameral Parlia- 
ment consisting of a House of Assembly and a Senate 
whose members would serve 5-year terms. The Senate 
could delay but not veto legislation, which originated in 
the House. Twenty of the House’s 100 members were to 
be elected by white voters and the remainder chosen by 
the electorate at large. A president, elected by Parliament 
for 6 years, appointed a prime minister who held effective 
executive power. 

The leading political parties at independence were the 
mostly Shona Zimbabwe African National Union-Patriotic 
Front (ZANU-PF), headed by Robert Muaase, and the 
Ndebele-dominated Patriotic Front (formerly the Zimba- 
bwe African People’s Union), headed by Joshua Nkowmo. 
Former prime minister lan SmitH headed the Conservative 
Alliance (formerly the Rhodesian Front), the leading white 
party, until 1987. Mugabe became prime minister after 
the 1980 elections. In 1988, ZAPU merged with ZANU- 
PF, creating a de facto one-party state. 

In 1987 the reservation of seats for whites was abol- 
ished. The post of prime minister was abolished in 1988, 
and Mugabe became executive president. In 1989 legis- 
lation was adopted to permit constitutional amendments 
based on a two-thirds legislative majority, rather than the 
100% required previously. The Senate was disbanded af- 
ter March 1990 elections for a restructured unicameral 
parliament. 


History 


The ZimBaBwe Ruins testify to the arrival of Bantu peoples 
in the area after the 5th century ab. White settlement 
dates back to 1890, when the Pioneer Column led by Sir 
Leander Starr JAMESON, of Cecil RHODES’s British South 
Africa Company, came from South Africa in search of 
gold and land, which it acquired by treaty but mostly by 
conquest of the Mashona and Matabele. Rhodesia was 
administered by the company until 1923, when it be- 
came the self-governing British colony of Southern Rho- 
desia. In 1953, Southern Rhodesia was united with 
Northern Rhodesia and Nyasaland in the Federation of 
Rhodesia and Nyasaland. Under a 1961 constitution, 
limited voting rights were extended to blacks, but the 


whites remained in overwhelming control. In 1963, after 
black governments were established in Northern Rhode- 
sia (now Zambia) and Nyasaland (now Malawi), the feder- 
ation was dissolved. No agreement could be reached with 
the British on the issue of black participation in the gov- 
ernment of an independent Rhodesia, and on Nov. 11, 
1965, Prime Minister lan Smith made a unilateral decla- 
ration of Rhodesia’s independence. A constitution pre- 
serving white control of the government was adopted. No 
country other than South Africa recognized the breakaway 
colony, and the British government and the United Na- 
tions imposed trade sanctions. In 1969, after further 
fruitless negotiations with London, a new constitution 
ruled out future black majority rule, and Rhodesia was 
proclaimed a republic in March 1970. 

Black nationalists continued to seek greater represen- 
tation in government through the 1960s and '7Os despite 
detention and exile of prominent leaders and other forms 
of repression. Guerrilla attacks on European farms and 
road and rail links intensified in the mid-1970s, especial- 
ly after Mozambique became independent (1975) and 
closed its borders with Rhodesia. In 1978, seeking to end 
the war, Prime Minister Smith negotiated an “internal 
settlement” with black leaders Bishop Abel Muzorewa, 
Rev. Ndabaninge Sitole, and Chief Jeremiah Chirau that 
led to an interim coalition government by the four leaders. 
In elections held in April 1979, the principle of universal 
suffrage was accepted for the first time; Muzorewa be- 
came the nation’s first black prime minister, and the 
country was renamed Zimbabwe Rhodesia. 

Conspicuously absent from the internal settlement 
were rebel leaders Joshua Nkomo and Robert Mugabe, 
who had allied their forces as the Patriotic Front. In the 
fall of 1979 the heads of Zimbabwe's various factions 
reached agreement in London on a new constitution re- 
ducing the number of parliamentary seats reserved for 
whites; new elections were scheduled for early 1980. 
The Muzorewa government then repealed the 14-year- 
old unilateral declaration of independence. The colony 
was under direct British rule from Dec. 12, 1979, to 
Apr. 17, 1980, when it gained legal independence as 
Zimbabwe. 

After independence, the new government faced many 
problems, including the need to resettle more than 1 mil- 
lion people displaced by the war. Prime Minister Robert 
Mugabe, whose party had won a majority in the 1980 and 
1985 legislative elections, was named executive presi- 
dent in 1987. A long-standing conflict between Mugabe 
and Nkomo was resolved in 1988, when ZANU-PF and 
ZAPU merged, creating a de facto one-party state and 
easing tensions in Matebeleland. In the March 1990 
elections, Mugabe captured 78% of the presidential vote, 
and his party won 116 of the 120 seats in the restruc- 
tured unicameral parliament. The nation celebrated the 
tenth anniversary of its independence in April 1990; in 
July a 25-year-long state of emergency was allowed to 
lapse. Although Mugabe abandoned his plan to legislate a 
one-party state when members of his own party objected, 
the constitution was amended in 1991 to strengthen the 
powers of the central government. 


Il6 ZIMBABWE RUINS 


Zimbabwe Ruins The Zimbabwe Ruins, located 27 
km (17 mi) southeast of Masvingo (formerly Nyanda and 
Fort Victoria) in Zimbabwe, constitute the most impres- 
sive IRON AGE site in southern Africa. Occupied by iron- 
using farmers as early as AD 300, Zimbabwe eventually 
became an important religious and trading center that 
flourished from 950 to 1450. Its elaborate stone-built ru- 
ins extend over an area of about 24 ha (60 acres). 

The earliest site of occupation lies on a low, boulder- 
covered hill called the Acropolis, which has yielded traces 
of five occupation periods. The earliest, of simple Iron 
Age farmers, flourished in the 4th century ab. Karanga 
peoples settled on the Acropolis about 950, building the 
first stone-walled enclosures there about 50 years later. 

By about 1200, Zimbabwe was occupied by promi- 
nent Karanga chiefs, who erected in the valley below the 
Acropolis the immense elliptical structure known as the 
Great Enclosure. Fine metal ornaments of African manu- 
facture as well as imported glass beads and Chinese por- 
celain litter the deposits of the site. Among artifacts with 
probable ritual significance found at Zimbabwe are fe- 
male fertility figurines and carved soapstone birds. 

After its eclipse (c.1450) as a commercial center, 
Zimbabwe was sporadically occupied until shortly before 
its discovery by European explorers during the 1860s. 


Zimbalist, Efrem [zim’-buh-list] The distinguished 
Russian-born violinist and composer Efrem Zimbalist, b. 
Apr. 1 (N.S.), 1889, d. Feb. 22, 1985, began his violin 
studies with his father and later studied (1901-07) with 
Leopold Auer in Saint Petersburg. He made his European 
debut (1907) in Berlin and his American debut (1911) 
with the Boston Symphony Orchestra. He toured exten- 
sively over much of the world, including the Far East. He 
was director of the Curtis Institute of Music in Philadel- 
phia from 1941 to 1961. As a composer he was known 
best for his American Rhapsody (1936; rev. ed. 1943) for 
orchestra. 


Zine Zinc is a chemical element belonging to group IIB 
of the transition metal series of the PERIODIC TABLE (See 
TRANSITION ELEMENTS). Its symbol is Zn, its atomic number 
is 30, and its atomic weight is 65.37. The name of the 
element derives from the German word for metal, Z/nk. 

Zinc metal was first produced in India and China dur- 
ing the Middle Ages. The ancient Egyptians used brass, 
an alloy of zinc and copper, which they obtained by 
smelting copper ore that contained zinc. The extraction 
and production of metallic zinc did not start in Europe 
until the 1740s. 

Occurrence. Zinc, the 25th most abundant element, is 
widely distributed in nature, making up between 
0.0005% and 0.02% of the Earth’s crust. Its most abun- 
dant and important minerals are the sulfide (ZnS, 
SPHALERITE), the carbonate (ZnCQO3, smithsonite), the sili- 
cate (Zn2SiO,, calamine), and an oxide with manganese 
and iron (FRANKLINITE). 


Physical Properties. Zinc metal normally appears dull 
gray because of an oxide or basic carbonate coating, but 
when freshly polished it is bluish white and lustrous. It 
is moderately hard, brittle, and a good conductor of 
electricity. Its melting point is 419.5° C, and its boiling 
point is 907° C, sufficiently low to permit purification 
by distillation. 

Chemical Properties. Metallic zinc is a good reducing 
agent and is used as such in many laboratory applica- 
tions. Zinc dissolves in aqueous acids or bases, forming 
hydrogen gas and zinc ion (Zn**) or zincate ion (Zn(OH),”), 
respectively. Zinc forms compounds only in the +2 oxida- 
tion state. 

Biological Role. Zinc is one of the essential trace ele- 
ments in plant and animal life. It is found in enzymes in- 
volved in the metabolism of carbohydrate and protein and 
the synthesis of nucleic acids. A zinc deficiency retards 
growth and maturity and causes anemia and skin rashes, 
but ordinary diets provide the mineral in adequate quan- 
tities (See VITAMINS AND MINERALS). 

Production. |\n commercial production the sulfide and 
carbonate ores are first concentrated by selective sedi- 
mentation or froth flotation and then roasted in air to form 
the oxide (ZnO). There are two common procedures for 
recovering the metal from the oxide. In the pyrometallur- 
gical method, the oxide is reduced at a high temperature 
by reaction with carbon as coal and coke, and the metal 
distills from the furnace. In the hydrometallurgical meth- 
od, the oxide is treated with sulfuric acid to give an aque- 
ous solution of zinc sulfate (ZnSo,), and the zinc metal is 
recovered from the solution by electrolytic reduction. 

Uses. The two major uses of zinc metal are (1) to coat 
iron and steel—a process called galvanizing—to prevent 
corrosion and (2) as a component of alloys. An additional 
5% to 10% of zinc production goes into dry-cell battery 
cans and sheet zinc for photoengraving. Zinc protects iron 
from rusting because it is the stronger reducing agent of 
the two metals. As long as physical contact is maintained, 
zinc will be preferentially oxidized; the iron merely acts as 
an electrical conductor to transfer electrons from zinc to 
oxygen. The best-known zinc alloy is brass, which is made 
of copper with 3% to 45% zinc. Die-casting alloys (96% 
zinc, 4% aluminum, trace magnesium) account for 25% 
of the zinc produced. 

The most widely used zinc compounds are the oxide, 
the sulfide, and the chloride. The oxide is used as a rein- 
forcer in rubber tires, a white paint pigment, and an 
Opaque base in cosmetics, salves, and lotions. The sul- 
fide is used as a phosphor in fluorescent lamps and cath- 
ode-ray tubes and as a white pigment. The chloride is 
useful as a soldering flux, a dry-cell battery electrolyte, 
and a wood preservative. 


Zinjanthropus = see AUSTRALOPITHECUS 


Zinnemann, Fred [zin’-uh-muhn] Best known for his 
Western High Noon (1952) and the Academy Award-win- 
ning From Here to Eternity (1953), film director Fred Zin- 
nemann, b. Vienna, Apr. 29, 1907, built his post-World 
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War || reputation on careful craftsmanship and the hu- 
manist concerns exhibited in such “social-problem” films 
as The Search (1948), The Men (1950), and Teresa 
(1951). He also proved himself a sensitive adapter of lit- 
erary texts in The Member of the Wedding (1952) and 
The Nun’s Story (1959). A Man for All Seasons (1966) 
earned him a second Oscar, and Julia (1977), another 
Oscar nomination. The talent for thrillers Zinnemann dis- 
played in Act of Violence (1948) was, however, largely 
absent in The Day of the Jackal (1973). 


zinnia [zin’-ee-uh] Zinnia is the generic and common 
name for about 17 species of flowering plants in the dai- 
sy family, Compositae. Native to North, Central, and 
South America, they are grown extensively as annuals. 
The most popular garden forms are hybrids of Z. elegans. 
Zinnias flower outdoors during summer and autumn. 
Modern varieties are plain and variegated. 


Zinoviev, Grigory Yevseyevich [zee-naw-vee- 
ef] One of V. |. LENIN’s closest collaborators before the 
Bolshevik Revolution of 1917, Grigory Yevseyevich Zi- 
noviev (originally Radomyslisky), b. Sept. 11 (N.S.), 
1883, d. Aug. 25, 1936, served in a number of high 
Communist party posts. He joined Lenin in Switzerland in 
1903 but returned to Russia during the Revolution of 
1905. Imprisoned briefly in 1908, Zinoviev rejoined Le- 
nin in western Europe, edited various Communist news- 
papers, and returned to Russia with Lenin on the famous 
“sealed train” in 1917. In October he voted with Lev B. 
KAMENEV against Seizing power, earning the enmity of 
party comrades and Bolshevik historians, but was given 
command of the Petrograd party organization and in 
1919 was appointed head of the Communist Internation- 
al (Comintern). In that capacity he convened (1920) a 
Congress of Peoples of the East at Baku, at which he 
urged delegates from various Asian countries to wage a 
“holy war” against British imperialism. 

In 1922, Zinoviev allied with Stalin and Kamenev 
against Leon Trotsky but disagreed ideologically with 
Stalin and was soon politically outflanked. Twice expelled 
and readmitted to the party, Zinoviev lived a tenuous ex- 
istence until his arrest and execution in 1936 for orga- 
nizing a “terrorist counterrevolutionary group allied with 
the Gestapo,” a patently false charge. He was posthu- 
mously rehabilitated by a special commission of the po- 
litburo in 1988. 


Zinzendorf, Nikolaus Ludwig, Graf von [tsin’- 
tsin-dorf] German Lutheran pietist leader Nikolaus Zin- 
zendorf, b. May 26, 1700, d. May 9, 1760, founded the 
Renewed Unitas Fratrum, or Moravian CHURCH. He was 
shaped by the Pietism of his godfather, Philipp Jakob 
SPENER, and the religious training of A. H. Franke’s 
Paedagogium at Halle. He withdrew from public life in 
1727 to assume leadership of a group of religious exiles 
from Moravia who founded the community of Herrnhut 


on his estate. Zinzendorf’s piety, which focused on 
“Jesus mysticism” and religious community, expressed 
itself uniquely in the Herrnhut settlement and its world- 
wide outgrowth. 

Although he was criticized by orthodox Lutherans, Zin- 
zendorf accepted the authority of the Augsburg Confession 
and considered his church part of the Lutheran church. 
Between 1737 and 1747 he traveled widely, founding 
congregations in England, Holland, and North America. 

Zinzendorf’s greatest contribution was in the develop- 
ment of Moravian worship under his leadership. A prodi- 
gious hymn writer, he constructed a devotional life of in- 
tricate festival cycles graced by the classic musical ge- 
nius of 18th-century Germany. 


Zion [zy’-uhn] Zion is a biblical designation for both 
Jerusalem as a whole and for parts of the city. It was ap- 
parently the name of a prebiblical Jebusite fortification 
conquered by King David, on which he built the “city of 
David,” or Jerusalem (2 Sam. 5:6-9). Zion also came to 
denote the Temple area of Jerusalem and the messianic 
expectations for the “heavenly city.” 


Zionism [zy’-uhn-izm] A Jewish nationalist move- 
ment, Zionism was responsible for establishing the mod- 
ern state of Israel as the Jewish homeland. Although gen- 
erally attributed to Theodor HERZL and other 19th-century 
groups, Zionism dates back to the beginning of the Jew- 
ish Diaspora, the Babylonian Exile of the 6th century Bc. 
The Lamentations of Jeremiah and Psalm 137 speak of 
the exiled Jews’ longing for Zion (Jerusalem). 

Jewish history during the Diaspora was marked by the 
appearance of a succession of pseudo messiahs—among 
them SaBBatal ZEvi—who claimed that they would return 
the Jews to Zion. Equally unsuccessful was the scheme of 
the Italian Nasi family, which obtained a permit from the 
Turks to establish a Jewish community in Galilee in the 
late 16th century. 

In the 19th century rising national sentiment in Eu- 
rope inspired Moses Hess, David Luzatto, Leo Pinsker, Zvi 
Kalischer, and Yehudah Alkalai to attempt to raise the 
national consciousness of ghetto Jewry. Financial assis- 
tance came from philanthropists Moses MonTeEFIorRe, Ed- 
mond de Rothschild (see ROTHSCHILD family), and Mau- 
rice de Hirsch, and various programs for the return of 
Jews to the Middle East were implemented. 

Not until 1897, however, with Herzl’s World Zionist 
Congress at Basel, Switzerland, was an effective world- 
wide political movement created. Despite opposition from 
fundamentalist and assimilationist Jews and internal di- 
visions (at the 1905 Congress one group withdrew when 
the majority of delegates rejected a British proposal for 
establishing a Jewish homeland in Uganda), the Zionist 
organization gathered strength. Eventually it secured ap- 
proval for its program of establishing a homeland in Pal- 
estine from the British government (with the Batrour 
DECLARATION, 1917) and the League of Nations (with the 
creation of a mandate for Palestine in 1922). During the 
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period of the mandate, increasing violence occurred be- 
tween the Jewish settlers and the Arabs in Palestine. The 
United Nations voted in November 1947 to partition Pal- 
estine, and the State of Israel was proclaimed on May 14, 
1948. 


Zipper A zipper is a slide fastener consisting of two 
tooth-edged plastic.or metal ribbons and a slide that 
meshes the teeth together as it is drawn upward. The first 
such device, called the Hookless Fastener, was invented 
in 1893 by Whitcomb L. Judson; it consisted of two thin 
metal chains that could be locked together with a metal 
slider. It was used on boots and shoes. In 1910 Judson 
developed the C-Curity Fastener, for trousers and skirts. 
B. F. Goodrich bought Judson’s company in 1923 and 
used the zipper for its rubber galoshes. Newer zipper de- 
signs use plastic spirals instead of teeth. 


zircon [zur’-kahn] The zirconium SILICATE MINERAL Zir- 
con (ZrSiQ,), principal source of the element zirconium, 
is prized as a gemstone for its adamantine fire and bril- 
liance. Forming prismatic crystals (tetragonal system) and 
grains in acidic igneous and metamorphic rocks, it is 
highly resistant to weathering, accumulating in placer de- 
posits and alluvial gem gravels. Hardness is 7¥2, luster is 
vitreous to adamantine, and specific gravity is 4.68. 
Transparent yellow, orange, and red specimens are called 
hyacinth; transparent colorless stones are termed Matura 
diamond. 

Zircon gemstones have historically been recovered 
from the stream gravels of Ceylon and Burma and more 
recently from Australia and the Soviet Union. Beach sand 
concentrations of zircon in Australia, Brazil, and Florida 
are commercially mined for the production of metallic 
Zirconium ore and zirconium oxide. 


Zirconium [zur-koh’-nee-uhm] Zirconium is a grayish 
white lustrous metal, an element of the second series of 
transition metals and Group IIIB of the PERIODIC TABLE. Its 
symbol is Zr, its atomic weight is 91.22, and its atomic 
number is 40. The name comes from the Arabic zargun, 
meaning gold color, describing the gemstone now known 
as zircon. Impure zirconium was first isolated by Jéns Ja- 
kob Berzelius by heating a mixture of potassium Zirconi- 
um fluoride with potassium in an iron tube. 

The pure metal is produced commercially by reduction 
of the chloride with magnesium (the Kroll process). Zirco- 
nium has a density of 6.506 g/cm?, a boiling point of 
4,377° C, and a melting point of 1,852° C. Zirconium 
and its tin-iron-nickel-chromium alloy Zircaloy are widely 
used by the nuclear industry because of the element’s low 
neutron absorption cross section and its high resistance 
to the corrosive environments inside atomic reactors. 
Along with niobium, zirconium is superconductive at low 
temperatures (See SUPERCONDUCTIVITY) and is used in the 
construction of magnets. 


zither = |n the broadest sense a zither is a stringed in- 
strument consisting basically of a string or strings 
stretched over a bar, board, tube, half-tube, or box. Its 
history spans the history of civilization in all eras and 
most regions of the world. Near-Eastern prototypes fur- 
nished important art instruments in both the East and 
West, notably the ganon, chin, koto, PSALTERY, and DULCI- 
MER. Generically, the zither includes the CLAVICHORD, 
HARPSICHORD, and PIANO. 

The term is now customarily applied to folk box-zithers 
of the Alps—long, generally rectangular resonance boxes 
with a large, center sound-hole, supporting, over a fretted 
fingerboard, melody strings played with a ring plectrum 
on the right thumb, and up to 37 accompanying strings 
plucked by the second, third, and fourth fingers. 


Zizka, Jan (zheezh’-kah] Jan Zizka, b. c.1358, d. 
Qct. 11, 1424, was a Czech general who, after the execu- 
tion (1415) of the religious reformer Jan Huss, became 
the leader of the Hussites. After the death (1419) of 
Wenceslas IV of Bohemia (see WENCESLAS, HOLY ROMAN 
EmPerRoR), Zizka, like most Czechs, refused to acknowl- 
edge Holy Roman Emperor SIGISMUND as king of Bohemia 
even though the latter offered him the viceroyalty of Bo- 
hemia. In the following years Zizka inflicted a series of 
defeats on Sigismund’s armies and ultimately gained 
control over the whole country. Zizka took Prague in June 
1424, but he died shortly afterward from the bubonic 
plague. 


zodiac The zodiac is the portion of the CELESTIAL 
SPHERE that lies within 8° on each side of the Ecuiptic. The 
apparent paths of the Sun, the Moon, and the principal 
planets, with the exception of some portions of the path 
of Pluto, lie within this band. Twelve divisions, or signs, 
each 30° in width, comprise the zodiac. These signs coin- 
cided with the zodiacal constellations about 2,000 years 
ago. Because of the precession of the Earth’s axis, the 
vernal equinox has moved westward by about 30° since 
that time; the signs have moved with it and thus no long- 
er coincide with the constellations. 
See also: ASTROLOGY. 


Zoe, Byzantine Empress [zoh’-ee] Zoé, c.978- 
1050, was a Byzantine empress (r. 1028-50) of the 
Macedonian dynasty. To secure the succession, her dy- 
ing father, Constantine VIII, arranged for her to marry 
Romanus Argyrus (Romanus III, r. 1O28-34). After hav- 
ing Romanus murdered, Zoé married Michael IV the Pa- 
phlagonian (r. 1034-41) and adopted Michael V Cala- 
phates (r. 1041-42). From April to June 1042, Zoé and 
her sister Theodora, a nun, ruled the empire jointly. The 
same year, Zoé took as her third husband Constantine IX 
Monomachus (r. 1042-55), who continued to rule after 
her death. 
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Zog I, King of Albania [zawg] Zog | (Ahmed Bey 
Zogu), b. Oct. 8, 1895, d. Apr. 9, 1961, was king of the 
Albanians from 1928 to 1939. From one of the leading 
Muslim clans of Albania, Ahmed was elected president of 
the Albanian republic early in 1925. The National As- 
sembly proclaimed him king in 1928. Under Zog’s lead- 
ership Albania strengthened ties with Benito Mussolini of 
Italy. By the late 1930s, however, Fascist Italy dominated 
Albania. On Apr. 7, 1939, Mussolini finally ousted and 
exiled Zog, making Albania an Italian protectorate. Fol- 
lowing World War ||, Albania became a Communist state, 
and Zog remained in exile. 


zoisite see GEMS 


Zola, Emile [zoh-lah’] The leading theorist and prac- 
titioner of French NATURALISM, Emile Zola, b. Apr. 2, 
1840, d. Sept. 29, 1902, was the author of often lurid 
but well-documented novels dealing principally with 
working-class life. He propounded, particularly in The Ex- 
perimental Novel (1880; Eng. trans., 1894), an allegedly 
scientific theory of human determinism largely derived 
from the writings of the historian Hippolyte TAINe. Zola 
saw human beings as totally conditioned by hereditary 
and social factors. He drew heavily both on the Traité phi- 
losophique et physiologique de I’hérédité naturelle 
(Philosophical and Physiological Treatise on Heredity, 
1847-50) of Prosper Lucas and on Claude Bernard’s /n- 
troduction a la médecine expérimentale (Introduction to 
Experimental Medicine, 1865). He regarded it as the 
novelist’s task to take characters of distinctive tempera- 
ments, place them in certain social circumstances, and 
then observe the consequences of this “experiment.” 

These ideas are already present in Zola’s first major 
novel, 7hérese Raquin (1867; Eng. trans., 1881), a pow- 
erful study of passion, murder, and ensuing guilt. They 
find their most elaborate and ambitious expression in the 
cycle of 20 novels collectively titled Les Rougon-Mac- 
quart published between 1871 and 1893. These novels 
trace the transmission through five generations of the 
mainly destructive characteristics of the two branches of 
the Rougon-Macquart family. The result is a grandiose 
fresco, a “social and natural history” (as Zola called it), of 
life during the Second Empire. Of these novels, 
L’Assommoir (1877; trans. as The Dram-Shop, 1884), 
which made Zola’s reputation, analyzes the mechanisms 
of degeneracy and brutality in the slums of Paris; Nana 
(1880; Eng. trans., 1882) is the portrait of a prostitute 
(the daughter of Gervaise in L’Assommoir); Germinal 
(1885; Eng. trans., 1890), perhaps the greatest of them, 
is the story of an unsuccessful miners’ strike led by Etienne 
Lantier (son of the same Gervaise); The Soi! (1887; Eng 
trans., 1888) prompted protests, even by some of Zola’s 
former disciples, because of its crude account of peasant 
bestiality; The Human Animal (1890; Eng. trans., 1890) 
places passion and homicidal mania against a background 
of industrialization and the railways. 


The novels of Zola’s last years show a decline in his 
creative powers and an increasing desire to preach. His 
trilogy, The Three Cities (1894-98; Eng. trans., 1894—- 
98), conveys Zola’s strong anticlericalism, whereas a So- 
cialist humanitarianism pervades the unfinished series 
The Four Gospels (1899-1902; Eng. trans., 1900-03). 
Humanitarian and anticlerical passions were combined in 
Zola’s celebrated and effective campaign in defense of 
Captain Dreyfus. One of the best-known documents in the 
DREYFUS AFFAIR is Zola’s denunciatory open letter, 
“J’accuse,” addressed to the president of the Republic on 
Jan. 13, 1898. This letter led to his prosecution for libel 
and a sentence of a year in prison. Zola took refuge in 
England until he received an amnesty in 1899. 


Zoliverein [tsohl’-fair-yn] The Zollverein, or German 
customs union, established on Jan. 1, 1834, stemmed 
initially from Prussia’s desire for the economic unity of its 
scattered territories and helped lead eventually to the 
unification of Germany. Friedrich List and free-trade 
economists had advocated the elimination of tariffs, and 
in 1818 the Prussian customs union abolished all inter- 
nal duties. In 1828, Prussia extended the union to the 
first of several neighboring states. 

A total of 18 German states joined the Zollverein in 
1834. Member states had the advantages of access to 
the sea, aid in building highways (and later railroads), 
their own customs administrations, veto over economic 
decisions, and—because receipts were divided by popu- 
lation and not by actual business transacted—a higher 
proportion of income than Prussia. Opposing unions of 
German states were also set up but were not economical- 
ly viable, and by 1854 only 5 states were excluded from 
the Zollverein. All German states outside Austria except 
Bremen and Hamburg joined by 1867. Austrian counter- 
measures failed because of continued protectionist duties 
on trade outside the union and the diplomacy of the 
Prussian statesman Otto von Bismarck. The Zollverein re- 
sulted in increased industrial prosperity, German eco- 
nomic unity, and, from 1867, a common German parlia- 
ment for economic matters—a significant step in the pro- 
cess of political unification, which was completed with 
the proclamation of the German Empire in 1871. 


zombie A zombie, in Haitian and West African folk 
belief, is a soulless corpse reanimated by a vooboo priest, 
or bocor. A zombie moves listlessly in a trancelike state 
and does the bidding of the bocor. The term is apparently 
derived from Nzambi, a West African deity. 

Most cultural anthropologists working in Haiti discount 
stories about zombies. Some researchers, however, claim 
that the stories are true and that a bocor’s victims are ad- 
ministered a powder containing a powerful neurotoxin de- 
rived from the PUFFER fish. The powder is alleged to para- 
lyze the victim into a deathlike state. The bocor later revives 
the victim. Pharmacologists who have tested samples of 
the alleged powder found little or no poison in them. 
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Zond The Soviet deep-space Zond probes consist of 
two types of spacecraft—an interplanetary series (1962- 
65) and a lunar flyby-and-return series (1968-70). Zond, 
or sonde, means “probe” in Russian and is related to the 
English term sounding rocket. 

A series of embarrassing failures in the Mars and VeEN- 
ERA planetary probes (1960-63) prompted Soviet space 
officials to launch probes to Mars and Venus under the 
project name Zond so that subsequent failures would not 
be connected with any particular planet. Zond 1 was 
launched toward Venus on Apr. 2, 1964, and Zond 2 was 
launched toward Mars on Nov. 30, 1964. Both probes, 
like the earlier ones, failed in flight because of electronics 
problems. Consequently, Zond 3 was launched on July 
18, 1965, to check out the design of the spacecraft. As 
Zond 3 passed the Moon, it photographed the back side, 
and it subsequently relayed television images from great- 
er and greater distances. 

Beginning in 1967, Soviet space engineers launched 
a series of modified Soyuz capsules toward the Moon in 
preparation for a manned circumlunar flight. The reported 
failure of three spacecraft—Cosmos 146 (Mar. 10, 
1967), Cosmos 154 (Apr. 8, 1967), and an unnumbered 
Zond (Apr. 22, 1968)—either to achieve or to leave a pre- 
liminary Earth orbit frustrated Soviet plans to mark the 
50th anniversary of the Bolshevik revolution by sending a 
cosmonaut to the Moon in 1967. 

Zond 4, launched Mar. 2, 1968, followed a deep-space 
trajectory far from the Moon, but Zond 5 (Sept. 14, 1968) 
and Zond 6 (Nov. 10, 1968) both made successful passes 
around the Moon and safe landings back on Earth. A 
manned flight, however, was evidently canceled following 
the surprisingly rapid successes of the U.S. APOLLO PRO- 
GRAM. Two additional unmanned circumlunar flybys (Zond 
7 and Zond 8), made on Aug. 8, 1969, and Oct. 20, 
1970, brought back few color photographs of the Moon. 


zoning Zoning regulations or land-use controls divide 
a settled area into zones where, for example, only homes 
may be built. Further restrictions may allow only the 
building of multifamily or single-family homes, specify 
minimum lot sizes, or exclude the location of new busi- 
nesses from a given area. 

In the United States, zoning or land-use control is a 
local prerogative conveyed by the state. Zoning boards are 
part of the government of cities and communities, and 
zoning boards of appeal exist to decide on exceptions or 
variances in zone use. 

Until the late 19th century, American municipalities 
had practically no formal land-use controls apart from 
building regulations designed to prevent conflagrations in 
densely settled areas. In the late 19th and early 20th 
centuries, health and fire hazards prompted some cities 
to enact statutes of maximum tenement-lot coverage. |n- 
fluential merchants, fearing that uncontrolled mixed land 
use would devalue their land and undermine their pros- 
pects, pushed for zoning ordinances. In 1916, New York 
City passed the first comprehensive zoning provisions, 


and in 1926 the constitutionality of zoning ordinances 
was established by the Supreme Court. By the late 1960s 
municipal zoning had become almost universal. 

Zoning regulations have been challenged on the 
grounds that they are used by many communities, espe- 
cially suburbs, to keep out minorities and the poor or to 
exclude unwanted business and industry. For instance, by 
requiring large lots, many zoning restrictions and subdivi- 
sion standards interfere with the construction of housing for 
low- and moderate-income people. Some believers in free 
private enterprise reject all restrictions on the use of their 
own land. On the other hand, many people who favor the 
use of zoning for environmental protection and the public 
interest also oppose restrictions on multifamily housing as 
unfair discrimination against low-income people. 

In recent years, U.S. zoning ordinances have been uti- 
lized for economic revitalization, as with enterprise zoning 
legislation, whereby businesses established in certain ar- 
eas are given tax advantages and are subject to less regu- 
lation. Local governments have also enacted inclusionary 
zoning ordinances that require the builder to make avail- 
able a portion of new housing units at below-market pric- 
es to aid lower-income people. 


zoological gardens _ A zoological garden, frequently 
called a zoo, is an institution for keeping live wild and do- 
mesticated animals in captivity, typically in a park or gar- 
den that is usually open to the public for education and 
recreation. 

History. The keeping of wild animals in captivity began 
in ancient times, with the domestication of wild animals 
during the Stone Age. The first real zoos can be traced 
back at least as far as the 12th century Bc in China, 
where the keeping of exotic animals was common among 
the ruling classes. Many zoological collections existed in 
the ancient Middle East and Egypt. Captive wild animals 
were also kept in ancient Greece and Rome, where most 
were used for competitions. 

A few major menageries were established in Europe 
before the Renaissance, which marked a period of great 
proliferation of zoos. Several important zoos were built 
during the 18th century, including the Schénbrunn Zoo in 
Vienna (1752) and the Madrid Zoo (1775). After the 
French Revolution the menagerie of the former French King 
Louis XVI was moved (1794) from the Palace of Versailles 
to the Jardin de Plantes, and it was decreed that the zoo be 
open to the public. Other existing private menageries were 
either abandoned or converted into public zoos. 

From these early beginnings there has been an evolu- 
tion of zoos from places of entertainment to modern sci- 
entific institutions that are dedicated to education and 
conservation. Since World War II the increasing human 
population throughout the world and its associated de- 
struction of natural habitats for animals have created a 
critical need for zoos to become centers both for educa- 
tion concerning nature and natural history and for the 
preservation of breeding groups of animals in danger of 
extinction in their native habitats. 

Zoos range in size from small, privately owned collec- 
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(Above) The New Bronx Zoo features moated areas in which the animals are unconfined, 
giving visitors an intimate view of them in a natural environment. The Zoo Is located in 


Bronx Park, adjacent to the New York Botanical Garden. 


tions of limited scope to large public zoos with extensive 
representative collections. Although the majority of zoos 
exhibit vertebrate animals, many have aquariums exhibit- 
ing invertebrates, or insectariums housing varieties of ar- 
thropods. 

Design and Operation. Enclosure designs used by zoos 
are extremely variable, ranging from small cages to the 
expansive, naturally vegetated enclosures of wild-animal 
parks. The general trend for exhibits is toward the natu- 
ralistic enclosure, in which visible barriers between view- 
er and animals are minimized. Exhibits are decorated 
with natural or natural-appearing materials. Animals are 
kept in larger groups, approximating as nearly as possible 
the social groupings of the species in the wild. The dem- 
onstration of natural behavior by the animal is an impor- 
tant consideration, and the physical and psychological 
well-being of the animal is paramount. Off-exhibit hous- 
ing, handling, and maternity facilities are important con- 
siderations in enclosure design, often costing more than 
the viewing areas. Where space is available, a trend is de- 
veloping toward enclosures of many hectares where mixed 
Species of animals may be exhibited. 

Zoos are similar to small cities. Most employees of 
Z00S are involved in administration, office procedures, or 
maintenance of grounds and facilities. Positions vital to 
zoos are those of the curators, keepers, and veterinarians. 
Curators are biologists responsible for the acquisition of 
animals, the transfer of surplus animals to other institu- 
tions, the establishment of standards of animal care and 
housing, and the supervision of animal-care personnel. 
The keepers are those persons directly in charge of the 
care of the animals and their enclosures. The veterinari- 
ans are responsible for all phases of animal health, in- 
Cluding preventive medicine. 

The International Species Inventory System (ISIS; es- 


(Below) The London Zoo, located in 
Regent's Park, was remodeled in the late 
1950s to include this elephant house. 
Opened in 1828, London’s Zoological 
garden today houses more than 7,000 
animals. 
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tab. 1974) is a computerized registry that provides de- 
tailed information about the animals in more than 200 
zoos worldwide. Zoo curators consult ISIS data to help 
develop breeding programs for animals in captivity. Al- 
most all new animals coming to a zoo are acquired from 
other zoos with active breeding programs or from govern- 
mental agencies involved in conservation. A small per- 
centage come directly from the wild. The acquisition of 
animals comes under strict control of both local govern- 
mental bodies and those of the nations from which the 
animals come. All listed animals crossing state lines or 
international boundaries must be accompanied by com- 
plete documentation indicating that laws and regula- 
tions have not been violated at either the point of origin 
or the destination. Animal housing, transportation, and 
care are subject to strict inspection by various govern- 
ment agencies. 

Notable Zoos. There are many excellent zoos through- 
out the world. Some of these are: Taronga Park, Sydney, 
Australia; Schénbrunn Zoo, Vienna; Antwerp Zoo, Bel- 
gium; Metro Toronto Zoo; Copenhagen Zoo; Tiergarden 
Park and Berlin Zoo, both in Berlin; London Zoo; Ueno 
and Tama zoos, Tokyo; Amsterdam Zoo; Basel and Zurich 
zoos, Switzerland; and, in the United States, the New 
York Zoological Garden (BRonx Zoo); Chicago Zoological 
Park (Brookfield Zoo), Brookfield, II|.; PHILADELPHIA ZOO- 
LOGICAL GARDEN; San Diego Zoological Garden; San Diego 
Wild Animal Park; the Arizona-Sonora Desert Museum, 
Tucson; Los Angeles Zoo; Milwaukee Zoological Park, 
Wis.; St. Louis Zoo, Mo.; and the U.S. National Zoo, 
Washington, D.C. 


zoology Zoology is the study of animals. For a long time 
animals were simply classified as any living organism that 
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could not be included in the plant kingdom. Today they are 
considered to be those organisms which cannot be classi- 
fied into any of three other kingdoms as well: the Monera, 
Protista, or Fungi (See CLASSIFICATION, BIOLOGICAL). 


History 


Early knowledge, attitudes, and studies regarding zoology 
can be characterized, respectively, as elementary, Super- 
stitious, and mystical. Nonetheless, based on pictorial 
bas reliefs of the Assyrians and Babylonians, hieroglyph- 
ics in papyri of the Egyptians, and writings of the Chinese 
on strips of bamboo, it is known that these ancient civili- 
zations were acquainted with such medical topics as 
blood circulation, functions of human organs, headaches, 
and disease. Almost all the work prior to 500 8c, however, 
was confined to the medical and domesticative aspects of 
animal sciences. 

The medical aspects were brought to a pinnacle of 
thought in the 5th and 4th centuries Bc by HIPPOCRATES, 
but the science of zoology itself can be said to have had 
its origin in the 4th century Bc in the works of ARISTOTLE. 
So all-encompassing were Aristotle’s contributions that it 
is perhaps correct to say he was the shaper of four biolog- 
ical cornerstones of zoology: taxonomy, anatomy, physiol- 
ogy, and genetics. Taxonomy Is the science of classifica- 
tion; anatomy deals with the structure of organisms, 
physiology with their function, and genetics with heredity. 
On these cornerstones have been built all of the later zoo- 
logical sciences, and because of them the eclectic, or all- 
encompassing, sciences, such as ecology and evolution, 
became possible. 


Taxonomy 


Historically, taxonomy is rooted in the coinage of Greek 
terms for genus and species by Aristotle, in the binomial 
classification system of the 18th-century naturalist Caro- 
lus LINNAEUS, In the classification scheme by function 
rather than by structure of Jean Baptiste LAMARCK, and in 
the extensions of the Linnaean system to higher taxonom- 
ic categories by Georges Cuvier. Because the numbers 
and kinds of animals now known are so vast, modern tax- 
onomists find it necessary to specialize in manageably 
Small groups of organisms, such as beetles or rodents. 
Taxonomists also contribute to evolutionary thought, and 
some of them become deeply engaged in numerical tax- 
onomy, which uses statistics and sophisticated comput- 
erized approaches in the determination of animal classifi- 
cation. 


Anatomy 


Anatomy is the study of the structure of a single animal 
species, such as humans; the study of the internal struc- 
tures of groups of species is referred to as comparative 
anatomy. 

The roots of anatomy lie in the works of numerous in- 
dividuals, notably GALEN, who, during the 2d century aD, 
wrote numerous medical treatises, beginning with his ob- 
servations aS a Surgeon and physician to gladiators; LEo- 
NARDO DA VINCI and Michelangelo Buonarotti, who, during 
the Renaissance, performed dissections and illustrated 
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The 16th-century 

anatomist Andreas Arena Je fg \\ 
Vesalius’s De humani pe 
corporis fabrica (On 
the Structure of the 
Human Body, 1543) 
contained 300 de- 
tailed etchings depict- 
ing the anatomy of the 
human body with 
unprecedented accu- 
racy. Before Vesalius’s 
monumental work, 
concepts of anatomy 
were mainly based on 
the fallacious observa- 
tions of the ancient | 
Roman physician a 
Galen. 


their observations; and Andreas VESALIUS, who correctly 
described, depicted, and delineated the anatomy of 
bones, muscles, blood vessels, nerves, internal organs, 
and the brain. The four main derivatives of anatomy are 
morphology, histology, cytology, and embryology. Mor- 
phology is an aspect of anatomy in which emphasis is 
placed on the form of an organism. 

Histology. Histology is concerned with the interrela- 
tions of the four basic animal tissues: epithelial, connec- 
tive, nerve, and muscle. The development of this science 
required the invention of the microscope and was given 
impetus in the 17th century by scientists such as Marcel- 
lo Malpighi, who discovered capillary circulation and 
described the inner layer of skin, the papillae of the 
tongue, and the structure of the cerebral cortex of the 
brain; Antoni van LEEUWENHOEK, who recognized (1677) 
the significance of human sperm, observed red-blood-cell 
circulation, described the compound eye of insects, and 
observed muscle fibers in the iris of the eye; and Jan 
Swammerdam, who described blood corpuscles and iden- 
tified changes associated with insect metamorphosis. 

Cytology. Cytology is the study of cells. The term cell 
was coined during the 17th century by Robert HOoKE. The 
fathers of this science include Robert Brown (1773- 
1858), who described the nucleus; Theodor Schwann 
and Matthias Jakob Schleiden (see SCHWANN, THEODOR, 
AND SCHLEIDEN, MATTHIAS JAKOB), who generalized that all 
animals and plants are composed of cells; Eduard Stras- 
burger (1844-1912), who described somatic cell division 
(in plants); Edouard van Beneden, who discovered 
(1887) meiosis and understood its significance in repro- 
duction; and Rudolf Virchow (1821-1902), who aug- 
mented the understanding of cytology by virtue of his 
studies of cellular pathology. Cytological knowledge has 
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been significantly furthered through the use of the elec- 
tron microscope and the application of biochemistry. 

Embryology. Embryology was treated at some length by 
Aristotle. In the absence of microscopy, however, Aristot- 
le was uncertain whether the embryo was preformed at its 
onset and merely had to enlarge during development, or 
whether it began as a formless structure and took form in 
the course of its growth. More than 20 centuries were to 
elapse before this issue could be resolved. It was not un- 
til the 19th century, when Karl Ernst von Baer discovered 
(1828) and studied the development of the true egg of 
mammals, that the preformation theory was abandoned. 

Many scientists confirmed von Baer’s findings, which 
were extended to other animal groups and ultimately led 
Ernst Haeckel (1834-1919) to proclaim a connection 
between the development of an individual organism and 
animal evolution. This connection was popularized by the 
phrase “ontogeny recapitulates phylogeny” (development 
of an individual retraces the evolutionary development of 
animals). Haeckel’s thesis was oversimplified but has 
served to emphasize the numerous common factors and 
important changes that are seen in tracing the evolution- 
ary development from lower to higher or from unspecial- 
ized to specialized forms. 


Physiology 

Most of the contributions made by Aristotle to physiology 
lie in the domain of classical functional anatomy. That is, 
by observing certain structures in animals he was able to 
deduce their functions. Similar kinds of contributions 
were made by numerous investigators until about the 
middle of the 17th century. At this time a number of sig- 
nificant philosophical theories were advanced, setting the 
stage for a physical-chemical approach to physiology. 
From this viewpoint, René Descartes, in the 17th centu- 
ry, offered a mechanistic explanation for the operation of 
the nervous system, as did G. A. Bocelli (1608-79) for 
muscular action. Their theories were verified through di- 
rect observations on living systems by other scientists, in- 


Sir William Bayliss won international recognition with the publica- 
tion of Principles of General Physiology (1914). Working with 
Ernest Starling, Bayliss discovered the hormone secretin. 


The Dutch botanist 
Hugo De Vries devel- 
oped a theory of 
genetic mutations 
and heredity, which 
he expounded in 
The Mutation Theory 
(1901-03), an im- 
portant work in mod- 
ern genetics. 


cluding Luigi GALVANI, who in the 18th century showed 
that a nerve could be stimulated by electricity; Emil du 
Bois-Reymond (1818-96), who found that muscles and 
nerves produce currents of bioelectricity when they are 
activated; Hermann HELMHOLTZ, who showed that both 
chemical and electrical activity are involved in propaga- 
tion of nerve impulses; Marshall Hall (1790-1857), who 
described the reflex arc; and Carl F. W. Ludwig (1816- 
95), the inventor of the kymograph, which is used to this 
day to record contractions of skeletal and heart muscles 
and movements involved in breathing. 

In the area of metabolism, the 18th- -century French 
scientist Antoine LAVOISIER demonstrated the significance 
of oxygen, carbon dioxide, and water in breathing. Claude 
Bernard described pancreatic enzymes that react with fats, 
carbohydrates, and proteins; he showed that glycogen is 
formed in the liver from carbohydrates, and he demonstrat- 
ed that the bore, or caliber, of arterial blood vessels is reg- 
ulated by nerve fibers. During the period 1902-05, William 
M. Bayliss and Ernest H. Starling described hormonal se- 
cretory activity; Edward Kendall obtained pure thyroxine 
from the thyroid gland of swine in 1914; Frederick BANTING 
and Charles BEsT isolated insulin in 1921; in 1927, S. 
Aschheim and B. Zondek discovered the sex hormone es- 
trone and the hormone called chorionic gonadotropin; Fre- 
derick SANGER revealed the chemical structure of insulin in 
1957; and B. Gutte and R. B. Merrifield synthesized the 
enzyme ribonuclease in 1969. 


Genetics 


The roots of modern GENETICS were developed first in the 
19th century by a botanist, Gregor Johann MENDEL, and 
Hugo De VRiEs observed and studied genetic mutations. 
William Bateson coined the word genetics in 1906 and 
demonstrated the principle of genetic linkage, in which 
certain traits of inheritance are more often transmitted to- 
gether as a group than are other traits. Thomas Hunt Mor- 
GAN hypothesized that genes are discrete units of inheri- 
tance and are located at specific points on chromosomes; 
he also explained sex-linked inheritance. George W. BEADLE 
and Edward L. Tatum demonstrated in 1941 the one gene— 
one enzyme hypothesis, namely, that a distinct gene is re- 
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quired for the synthesis of a single type of enzyme. 

In 1944, Oswald T. Avery, Colin M. MacLeop, and 
Maclyn McCarty showed that DNA (deoxyribonucleic 
acid) is responsible for transmitting hereditary traits. Er- 
win Chargaff, working primarily between 1950 and 1955, 
determined the chemical structure of nucleic acids. In 
1958, Francis Crick and James D. WATSON proposed a 
model for the structure of DNA, answering the question of 
how hereditary material could reproduce itself. M. W. Ni- 
renberg determined the DNA GENETIC CODE in about 1960. 


Zoology Today 


As a separate discipline, zoology is increasingly becoming 
subordinated to the concept that general biology as a core, 
plus specializations or composites within biology, provides 
a more realistic approach to an advancement of the 
boundaries of zoology. A student who wishes to study ge- 
netics, for example, must become involved in studies of the 
fungus Neurospora and the fruit fly Drosophila, in addition 
to any work undertaken on other subject organisms. 


zoonoses [zoh-ahn’-uh-seez] A zoonosis is a disease 
that can be transmitted to a human being from another 
animal, as contrasted to diseases that are primarily hu- 
man in nature and diseases to which humans are not sus- 
ceptible (see DISEASES, ANIMAL). The term derives from the 
Greek words for “animal” and “disease.” 

More than 100 zoonoses have been identified. Other 
than being shared by humans and animals, they are as 
varied in nature, mode of transmission, and seriousness 
as are diseases in general. They include bacterial illness- 
es such as glanders, LEPTOSPIROSIS, LYME DISEASE, RELAPS- 
ING FEVER, and TULAREMIA; Viral illnesses such aS PSITTACO- 
SIS, RABIES, and YELLOW FEVER: rickettsial diseases such as 
Q FEVER, ROCKY MOUNTAIN SPOTTED FEVER, and TYPHUS; and 
parasite-transmitted diseases such aS LEISHMANIASIS, RIVER 
BLINDNESS, TOXOPLASMOSIS, and TRYPANOSOMIASIS, aS well as 
infestations by animal parasites themselves, such as 
hookworms and tapeworms. 

Perhaps the most famous zoonosis, historically, has 
been BUBONIC PLAGUE. Other serious diseases that contin- 
ue to affect many areas of the world include ANTHRAX, 
BRUCELLOSIS, viral ENCEPHALITIS, and cattle-derived TUBER- 
CULOSIS. 


zooplankton Zooplankton is the collective term for 
the diverse, largely microscopic animals present in PLANK- 
TON. It is a basic food for many larger forms in the sea. 
The marine zooplankton consists primarily of ARROWWORMS 
(Chaetognatha), microscopic CRUSTACEANS (Crustacea), 
shrimplike KRILL (Euphausia), and forms that may or may 
not have powers of locomotion, such as the eggs and lar- 
vae of various animals. 


Zorach, William [Zzor’-ahk] The American sculptor, 
painter, and graphic artist William Zorach, b. Eurburg, 


Lithuania, Feb. 28, 1887, d. Nov. 16, 1966, is best 
known for his sculpture, produced after 1922 when he 
abandoned painting. Zorach worked in marble as well as 
various metals, producing notably original figural pieces 
characterized by their blocklike contours and bulk. 
Among his larger projects are Builders of the Future 
(1939), produced for the New York World’s Fair, and Man 
and Work (1953), commissioned by the Mayo Clinic in 
Rochester, Minn. 

Zorach studied in Paris between 1910 and 1911; his 
paintings of this period show a marked Fauvist influence. 
A one-person show (1916) in New York City reflected his 
increasing interest in cubism. Zorach taught at the Art 
Students League in New York City from 1929 to 1960. 


Zorn, Anders [sorn] The painter, etcher, and sculp- 
tor Anders Leonard Zorn, b. Feb. 18, 1860, d. Sept. 20, 
1920, was a Swedish exponent of 19th-century natural- 
ism and impressionism. As a student at the Stockholm 
Academy, he began his lifelong and highly successful 
career as a fashionable portraitist. Zorn’s admiration 
for Edouard Manet’s work is reflected in his delicate 
grays and refined lighting effects. Voluptuous, almost 
stout nudes were his favorite subject; he also painted 
scenes of peasant life. Typical of his best work is his 
vivacious Mrs. Gardner in Venice (1894; Gardner Muse- 
um, Boston). 


Zoroastrianism [zoh-roh-as’-tree-uhn-izm] During 
the 7th and 6th centuries Bc the ancient polytheistic reli- 
gion of the Iranians was reformed and given new dimen- 
sions by the prophet Zoroaster (or Zarathustra). Zoroaster’s 
life dates have been traditionally given as c.628-551 Bc, 
but many scholars argue for earlier dates. Adopted as the 
faith of the Persian kings, Zoroastrianism became the offi- 
cial religion of the Achaemenid empire and flourished un- 
der its successors, the Parthian and Sassanian empires. 
Persecution resulted in the migration (about the 10th cen- 
tury AD) of the majority of Zoroastrians to India, where the 
Parsis of Bombay are their modern descendants. 

The ancient ARYANS worshiped two groups of gods, 
the ahuras and the daevas. The worship of the ahuras 
(lords) may have reflected the practice of the pastoral 
upper classes. The message of the prophet Zoroaster, 
however, was that Ahura Mazda, the Wise Lord, was the 
sole creator and lord of the world and that the worship of 
the daevas was the worship of evil. In Zoroaster’s theol- 
ogy the Amesha Spentas, or Bountiful Immortals, were 
divine beings who acted essentially as agents of the 
power of Ahura Mazda; they were traditionally seven in 
number: Bounteous Spirit, Good Mind, Truth, Right- 
mindedness, Dominion, Health, and Life. The first of 
these, Spenta Mainyu, is of special importance in that 
he is paired with a “twin,” Angra Mainyu, or Hostile 
Spirit. Creation becomes a battleground, with the de- 
moted ahuras invoked for the doing of good and the 
daevas enlisted by Angra Mainyu in the doing of evil. 
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This figure from the 
Mithraeum at Dura- 
Europos, Syria, is 
believed to repre- 
sent the prophet 
Zoroaster, who 
founded (6th centu- 
ry Bc) Zoroastrian- 
ism in Persia. Zoro- 
astrianism was the 
Official religion of 
Persia from the 3d 
century AD until the 
Islamic conquests 
(7th century). 
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Nevertheless, Ahura Mazda has decreed that truth will 
triumph, and the old world will be destroyed by fire and 
a new creation instituted. 

In the period following Zoroaster, Zoroastrianism 
spread throughout Iran. The rise of the southern Per- 
Sians and Medes seems to have been accompanied by 
the reinstatement of many of the ahuras, although Ahu- 
ra Mazda is still recognized as supreme god. Among the 
most important figures to revive at this time were Mithra 
(see MITHRAISM), USUally associated with the Sun, and 
Anahita, associated with the waters and fertility. Ahura 
Mazda (who becomes Ormazd) becomes identified with 
Spenta Mainyu, and Angra Mainyu (Ahriman) remains 
his antagonist. 

This dualist view eventually evolved into the orthodox 
position. Its development may have owed much to the 
MAGI, a hereditary priestly caste, although their role is un- 
Clear. An important reform movement, however, arose 
within Zoroastrianism—the movement around Zurvan. 
The Zurvanites posited a supreme god, Zurvan (Infinite 
Time), who had sacrificed for 1,000 years in order to gain 
offspring. At the end of that time he experienced momen- 
tary doubt, and from that doubt arose Ahriman; at the 
same time, Ormazd came into being because of the effi- 
Cacy of the sacrifices. At the end of 3,000 years Ahriman 
crossed the void that separated them and attacked 
Ormazd. The two made a pact to limit the struggle, and 
Ahriman fell back into the abyss, where he lay for 3,000 
years. During that period Ormazd created the material 
and spiritual world; in retaliation, Ahriman called into be- 
ing six demons and an opposing material world. In the 
next 3,000-year period Ahriman attempted to corrupt the 
Creation of Ormazd; he was successful but was trapped in 
the world of light. The final period of 3,000 years was ush- 
ered in by the birth of Zoroaster, who revealed this struggle 
to man; the prophet is to be followed by three saviors, ap- 


pearing at intervals of 1,000 years. At the appearance of 
the last, a day of judgment will occur, the drink of immor- 
tality will be offered to those who have fought against Ahri- 
man, and a new creation will be established. 

The sacred literature of Zoroastrianism is found in the 
Avesta, which was compiled sometime during the Sassa- 
nian period (aD 224-640) from much earlier materials. 
The rituals of Zoroastrianism revolve around devotion to 
the good and the battle against the forces of evil. Fire 
plays a major role, being seen as the manifestation of the 
truth of Ahura Mazda, as preached by Zoroaster. Also im- 
portant is the ritual drink, haoma, which is related to the 
Vedic soma. 


Zorrilla y Moral, José [thor-ee’-yah ee moh-rahl’] 
The embodiment of Spanish romanticism, the poet and 
dramatist José Zorrilla y Moral, b. Feb. 21, 1817, d. Jan. 
23, 1893, is famous above all for his play Don Juan Teno- 
rio (1844), in which Don Juan is not damned but saved by 
his true love, Dofia Inés. Zorrilla also wrote /eyendas (leg- 
ends) based on traditional Spanish themes or history, from 
which he drew heavily for his poems and plays. 


Zuccaro (family) [tsoo-kah’-roh] The painters Taddeo 
Zuccaro (Zuccari), b. Sept. 1, 1529, d. Sept. 2, 1566, 
and his brother Federico Zuccaro (Zuccari), b. c.1540- 
1543, d. July 20, 1609, helped develop the Mannerist 
style in central Italy during the mid-16th century. Among 
Taddeo’s most notable works are the frescoes (painted 
mostly after 1560) in the Cappella Frangipane, San Mar- 
cello al Corso, Rome, and The Conversion of Saint Paul, 
an altarpiece for the same Frangipane Chapel. Among 
Federico’s important works is the large Barbarossa Mak- 
ing Obeisance to the Pope, painted (1582) for the Doge’s 
Palace in Venice. Federico’s late work, such as the Ado- 
ration of the Magi (1594; Cathedral, Lucca), demon- 
Strates greater concessions to naturalism, foreshadowing 
the baroque. Federico established the Academy of Saint 
Luke in his own house (now Biblioteca Hertziana) in 
Rome. He was also a theoretician; his L’/dea de’ scultori, 
pittori et architetti (The |dea of Sculpture, Painting, and 
Architecture) was first published in Turin in 1607. 


zucchini see squas (vegetable) 


Zuckmayer, Carl [tsuk’-my-ur] One of Weimar Ger- 
many’s leading dramatists, Carl Zuckmayer, b. Dec. 27, 
1896, d. Jan. 18, 1977, is best known for his satirical 
play The Captain from Képenick (1930; Eng. trans., 
1932). Earlier plays, such as Der fréhliche Weinberg (The 
Merry Vineyard, 1925), combine folk, expressionist, and 
realist elements. 

To escape Nazi censorship, Zuckmayer fled Germany 
in 1939, and later works, including the anti-Nazi play 
The Devil’s General (1946; Eng. trans., 1962) and his 
autobiography, A Part of Myself (1966; Eng. trans., 
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1970), were written in the United States. In addition to 
novels, poems, short stories, and essays, Zuckmayer also 
wrote the screenplay for the film Der blaue Engel (The 
Blue Angel, 1930). 


Zuiderzee see |JSSELMEER 


Zukerman, Pinchas [zuk’-ur-mahn] After 5 years’ 
study (1962-67) at Juilliard in New York City, Israeli vio- 
linist Pinchas Zukerman, b. July 16, 1948, began his 
career by winning the prestigious Levintritt Competition 
(1967) and making his solo debut (1969) with the New 
York Philharmonic. He has since performed with most 
of the major orchestras, either as violin soloist or as 
conductor. 


Zukofsky, Louis [Zoo-kahf’-skee] The American poet 
Louis Zukofsky, b. New York City, Jan. 23, 1904, d. May 
13, 1978, established the Objectivist movement in the 
1920s to celebrate the primacy of natural, visible objects 
in poetry. Objectivism has some affinities with the imag- 
ism of Ezra Pound. With his wife and son, both musi- 
cians, Zukofsky set to music some of his own poems and 
others by Catullus. His major work, a collection called A 
(begun 1927), has influenced many younger poets; his 
shorter verse appears in A// (1971). 


Zukor, Adolph [Zoo’-kohr] A pioneer in the American 
film industry who helped develop the star system, Adolph 
Zukor, b. Jan. 7, 1873, d. June 10, 1976, formed Loew’s 
Consolidated with Marcus Loew in 1910. This gave him 
control of a large chain of film theaters. The Engadine 
Corporation, which he started in 1912 to show Queen 
Elizabeth, a four-reeler starring Sarah Bernhardt, led to 
the organization of Famous Players in Famous Plays and 
the hiring of big-name stars with whom he hoped to pro- 
duce film versions of popular stage shows. He merged 
with Jesse L. Lasky’s Feature Plays in 1916, and the next 
year took charge of Famous Players—Lasky’s distribution 
company, Paramount, which later combined with the pro- 
duction company and movie-theater chain. He served as 
president of Paramount until 1935. 


Zulu [zoo’-loo] The Zulu are an African people belong- 
ing to the southern segment of the NGUNI peoples who 
settled in southern Africa centuries before the arrival of 
Europeans. Speakers of Zulu, a BANTU language, they 
numbered an estimated 7 million in 1990. Living largely 
in the territory now known as Natal province, in the Re- 
public of South Africa, they formerly consisted of numer- 
ous tribes, each under the political leadership of an inde- 
pendent chief. Historically, Zu/u refers only to the clan of 
SHAKA, who subjugated scores of tribes to create the pow- 
erful Zulu nation during the early 19th century. By the 
end of the century, however, the Zulu had lost much of 
their land and wealth during prolonged warfare with Euro- 


pean settlers. They now work primarily as wage laborers in 
South African cities and mines or on farms owned by 
whites. During the dismantling of apartheid, thousands of 
Zulu have been killed in the internecine battle for black 
leadership between Nelson MANDELA’S AFRICAN NATIONAL 
Coneress and Ikatha, the Zulu nationalist faction led by 
Gatsha Buthelezi. 

The traditional Zulu economy was based on cattle rais- 
ing and grain farming. Polygynous (multiple-wife) marriage 
is practiced and involves elaborate patrilineal ties and alli- 
ances between lineages. Traditional Zulu religion was cen- 
tered On ANCESTOR WORSHIP and belief in a creator god. 
Healing practices based on macic were highly developed. 


Zumarraga, Juan de [thoo-mah’-rah-gah] The Span- 
ish Franciscan churchman Juan de Zumarraga, b. 
c.1468, d. Mexico City, June 3, 1548, served as Mexi- 
co’s first bishop and archbishop. He arrived in Mexico on 
Dec. 6, 1528, with the title of bishop-elect and protector 
and defender of the Indians; he was consecrated bishop 
in 1533. Zealous in his efforts to convert the Indians, 
Zumarraga served (1535-43) as their inquisitor and en- 
couraged the destruction of their manuscripts and arti- 
facts. He helped to build (1536) the Colegio de la Santa 
Cruz de Santiago Tlatelolco in Mexico City, the first semi- 
nary in the New World, and helped to establish (1539) 
the New World’s first printing press. 


Zuni [zoon’-yee] Zufii (1989 est. pop., 8,299), a North 
American Indian pueblo in western New Mexico near the 
Arizona border, is inhabited by PueBLo Indians of the 
Zufhian linguistic family (See INDIAN LANGUAGES, AMERICAN). 
When first contacted by Spanish explorers during the 
16th century, the Zufi were living in seven villages that 
came to be associated with the mythical Seven Golden 
Cities of CiBota. After the unsuccessful Pueblo rebellion 
against the Spanish in 1680, the Zuni were consolidated 
within the present pueblo, which was constructed 
(c.1695) on the site of one of the original villages. 

Primarily farmers, the Zufi raise maize and wheat and 
engage in sheepherding on a large scale. Jewelry making 
has become an important additional source of income. Tra- 
ditional Zuni life is oriented around a matrilineal clan sys- 
tem and a complex ceremonial system based on a Cult of 
the ancestors. There are six specialized esoteric cults, each 
with restricted membership and its own priesthood, devot- 
ed to the worship of a particular group of supernaturals. 


Zuo Zongtang (Tso Tsung-t’ang) [dzoh dzoong-tahng] 
The Chinese general and statesman Zuo Zongtang, b. 
Nov. 10, 1812, d. Sept. 5, 1885, helped revitalize the 
foundering Qine dynasty (1644-1911). With LI Hone- 
ZHANG and ZENG GUOFAN he quelled the TAIPING REBELLION, 
subsequently becoming governor of his native Hunan 
province, governor-general of Fujian and Zhejiang prov- 
inces, military commander in campaigns against the Nien 
and Chinese Muslim rebellions, and court advisor on a 
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wide range of subjects. An advocate of modernization for 
the Chinese military, Zuo arranged for the foreign pur- 
chase and domestic manufacture of modern arms; in 
1866 he founded an arsenal, navy yard, and technical 
school at Fuxou. 


Zurbaran, Francisco de [thoor-bah-rahn’] The 
Spanish painter Francisco de Zurbaran, baptized Nov. 
7, 1598, d. Aug. 27, 1664, was one of the principal 
figures in Spain’s Golden Age of baroque art. Like Diego 
de Velazquez, almost his exact contemporary, Zurbaran 
displayed an early concern for chiaroscuro (light and 
shadow) contrasts and naturalistic effects. In his early 
Saint Bruno and the Miracle of the Uneaten Meat 
(c.1625-26; Museo de Bellas Artes, Seville), the crisp 
tactility of the forms and a careful attention to detail 
foreshadow the essential characteristics of Zurbaran’s 
mature art. An interest in dramatic chiaroscuro is evi- 
dent in his Crucifixion (1627; Art Institute of Chicago), 
in which the body of the dead Christ projects from a 
background of deep shadow. 

Like other baroque artists, Zurbaran often depicted 
scenes of ecstatic religious experience; in his Saint Peter 
Nolasco’s Vision of the Crucified Saint Peter (1629; Pra- 
do, Madrid), for example, the martyred apostle appears in 
swirling masses of orange clouds. The Counter-Reforma- 
tion trend toward domestic familiarity in religious compo- 
sitions is present in The Holy House of Nazareth (c.1630; 
Museum of Art, Cleveland, Ohio), in which the Virgin in- 
terrupts her sewing as her son pricks his finger on a crown 
of thorns, foretelling his Passion. 

In 1634, Zurbaran traveled to Madrid to paint for the 
new royal palace of the Buen Retiro. For the throne room 
there, he created (1634) two battle pictures and a ten- 
work series depicting the labors of Hercules. Few of Zur- 
buran’s paintings from the 1640s have survived, although 
it is known that he shipped several works to Spain’s 
south American colonies. His later works include one of 
his few portraits, the Doctor of Laws (c.1658-1660; 
Gardner Museum, Boston). By the time of his death in 
1664, Zurbaran’s art had fallen out of favor. 


Zurich [zur’-ik} Zurich (Ziirich), located in northern 
Switzerland at the northwest tip of Lake Zurich, where the 
Limmat River leaves the lake, is the largest city in Swit- 
zerland and the capital of Zurich canton. The population 
of the city proper is 345,159 (1989 est.) and is predom- 
inantly German speaking, although Italian- and French- 
Speaking groups live there. 

Contemporary City. Zurich's location on convenient wa- 
ter and Alpine trade routes leading from Germany to the 
Mediterranean gave it an early impetus toward its current 
Status as Switzerland’s leading commercial and industrial 
center. Today many banks have offices in the city, its 
stock market is of international importance, and it is Eu- 
rope’s most active money market. Zurich's leading indus- 
tries are machinery and machine-tool construction, met- 
allurgy, printing and publishing, textile and clothing 


Pleasure craft lie at their moorings on the Limmat River in Zurich. 
The twin-towered Grossmtinster Cathedral (left), is one of Zurich’s 
outstanding medieval structures. 


manufacture, and chocolate production. Little pollution 
exists, despite this industry. 

Zurich University (1833), the Federal Institute of 
Technology, or Polytechnicum (1855), and the C. G. Jung 
Institute (1948) are in the city. The Romanesque 
Grossminster Cathedral (11th-13th century), where UI- 
rich ZWINGLI first preached the Reformation in 1519, and 
the Gothic Fraumtnsterkirche (13th—14th century) are 
landmarks. The Swiss National Museum, the Kunsthaus, 
the Rietberg Museum, and the Centre Le Corbusier (de- 
voted to the work of the Swiss architect) all house impor- 
tant collections of art. The annual Sechselatten festival 
features a procession of the guilds. 

History. \n 58 Bc the Romans occupied the site, which 
they called Turicum, a name later corrupted to Zurich. 
Their rule was succeeded by that of the Alamanni and the 
Franks. By 1218, Zurich had become a free imperial city. 
It joined the Swiss Confederation in 1351, buying its 
freedom from the Holy Roman emperor in 1400. The 
preaching of Ulrich Zwingli and of his successor Heinrich 
Bullinger during the 16th century converted the city to 
Protestantism and turned it into an intellectual center. In 
the following decades the textile industry flourished, and 
a liberal democratic order arose. Zurich’s great growth, 
begun during the 19th century, has continued to the 
present in less dramatic form. 


Zweibrucken [tsvy’-bruek-en] Zweibriicken (1987 est. 
pop., 32,722) is a city in the Rhineland-Palatinate of 
southwestern Germany near the French border. It is a major 
transportation center and also manufactures textiles, ma- 
chinery, and footwear. The name, meaning “two bridges,” 
was Bipontium to the Romans and Deuxponts to the 
French. The city is known for the valuable Bipontine Edi- 
tions of Greek and Latin classics printed there in the early 
18th century. Chartered in 1352, Zweibriicken became 
part of France in 1801 and passed to Bavaria in 1816. 
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Zweig, Arnold [tsvyk] The German dramatist and 
novelist Arnold Zweig, b. Nov. 10, 1887, d. Nov. 26, 
1968, began his writing career in the era of EXPRESSIONISM 
and achieved his first success with Claudia (1912; Eng. 
trans., 1930). He attained international fame with The 
Case of Sergeant Grischa (1927; Eng. trans., 1928), a 
World War | story that foreshadows A// Quiet on the West- 
ern Front. After fleeing from the Nazis in 1933, Zweig 
lived with his wife in Haifa, Palestine, but returned in 
1948 to East Berlin to public acclaim and election 
(1949) to the first parliament of the German Democratic 
Republic. In 1950 he became president of the East Ger- 
man Academy of Letters and received the Lenin Peace 
Prize in 1958 in Moscow. 


Zweig, Stefan An Austrian writer of diverse talents 
and profound cultural insights, Stefan Zweig, b. Nov. 28, 
1881, d. Feb. 22, 1942, viewed himself as a cosmopoli- 
tan mediator among nations. A pacifist and humanist 
who was much influenced by Freud and Schnitzler, he is 
best known for his biographical accounts of great per- 
sonalities, based on psychological analysis and investi- 
gations into the creative process. These include Three 
Masters: Dickens, Balzac, Dostoyevsky (1920; Eng. 
trans., 1930); Master Builders (1925; Eng. trans., 
1939), which examines Hélderlin, Kleist, and Nietzsche; 
and Mary, Queen of Scotland and the Isles (1935; 
Eng. trans., 1935). Zweig also wrote stories and a novel 
and translated French poetry. His autobiography, The 
World of Yesterday (1941; Eng. trans., 1943), gives in- 
sight into the author’s view of his own position in relation 
to the European cultural tradition. Driven from the Conti- 
nent in 1938 because of his Jewish origins, Zweig com- 
mitted suicide in Brazil. 


Zwickau [tsvik’-ow] Zwickau (1987 est. pop., 
120,923) is an industrial city in east central Germany, 
located on the Mulde River, about 67 km (42 mi) south 
of Leipzig. Coal mining and the manufacture of automo- 
biles, mining equipment, chemicals, wire, and lamps are 
major industries. Landmarks include several churches 
built from the 14th to the 16th century, a 16th-century 
town hall, and the Schumann Museum (1956), which 
honors the composer Robert Schumann, born in Zwickau 
in 1810. Thomas Minzer was pastor of Zwickau from 
1520 to 1523 and founded the Anabaptist movement of 
the German Reformation there. 


Zwingli, Ulrich [tsving’-lee] Ulrich (Huldreich) Zwing- 
li, b. Jan. 1, 1481, d. Oct. 11, 1531, was a leader of the 
SwisS REFORMATION. He became a priest in Glarus (1506- 
16) and accompanied Swiss mercenary troops as chap- 
lain on various Italian campaigns, becoming convinced 
that the mercenary system was a great evil. 

In 1519, Zwingli began his duties as the people’s 
priest of the Grand Minster in Zurich, where he preached 


powerful sermons based on the Scriptures, denounced 
the mercenary trade, dropped his own papal subsidy, and 
attacked ecclesiastical abuses. Trouble developed with 
the bishop of Constance in 1522 when several of 
Zwingli’s associates ate meat on a fast day. Moreover, 
Zwingli married and thus broke his priestly vow of celi- 
bacy. In 1524 iconoclasts removed religious statuary 
from the church, and the next year the Catholic mass 
was replaced with a Zwinglian communion using both 
bread and wine as symbols of Christ’s body and blood. 
Zwingli’s Sixty-seven Articles (1523) for disputation be- 
came a basic doctrinal document for the Swiss reformed 
church. 

Zwingli was active in extending the reform to other 
Swiss cities, such as Basel, Sankt Gallen, and Bern. He 
was involved in controversy not just with Catholic oppo- 
nents but also with the Lutheran reformers because he 
denied Christ’s real presence in any form in the EUCHA- 
RIST. The effort to reconcile the views of Zwingli and 
Luther at the Colloquy of Marburg (1529) failed. Zwingli 
also opposed the Anabaptists in Zurich who rejected in- 
fant baptism. He was killed on the battlefield of Kappel in 
1531 when the Catholic cantons of southern Switzerland 
attacked Zurich. 


Zworykin, Viadimir Kosma [zwor’-i-kin] Vladimir 
Kosma Zworykin, b. Russia, July 30 (N.S.), 1899, d. July 
29, 1982, has been called the father of television. He 
came to the United States in 1919 and was employed at 
Westinghouse in 1920. In 1923 he patented the icono- 
scope, the first television transmission tube, and in 1925 
he filed a patent for a color picture tube. In 1929, 
Zworykin became director of the RCA electronics research 
laboratory and remained with that company until his re- 
tirement in 1954. His accomplishments include the in- 
vention of a system to convert infrared or ultraviolet into 
visible light and a bomb guided by television, as well as 
work in the development of the electron microscope and 
the computer. During World War II he was a scientific ad- 
visor to the U.S. government. 


zygote [zy’-goht] A zygote is the cell formed by the fu- 
sion of a male and a female gamete, or sex cell, whereby 
the nuclear material also fuses. The fusion process occurs 
during sexual reproduction. Because chromosomes in ga- 
metes are unpaired, gametes have half the number of 
chromosomes characteristic of somatic, or nongerm, cells 
of the species to which they belong. Gametes are therefore 
described as haploid. In a zygote, a chromosome from the 
male gamete is paired with a chromosome from the female 
gamete. Because this gives a zygote twice as many chro- 
mosomes as a gamete, zygotes are described as diploid. In 
higher animals the gametes are the sperm and the ovum; in 
higher plants the male gamete is part of the pollen grain, 
and the ovum is part of a structure called the ovule. The 
term zygote is applicable only to the fertilized ovum before 
it begins to divide; after cell division begins the product of 
fertilization is called an embryo. 
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Index 


An index is the last part of an encyclopedia to be compiled—but a most useful 
one. Here readers will find the key to the millions of facts contained in the set. A 
few moments taken to read this introduction will enable you to get the most out of 
your Grolier Encyclopedia of Knowledge. 


What This Index Can Do for You 


The index of the Grolier Encyclopedia of Knowledge was created to provide quick, 
easy, direct access to the network of information contained in this 20-volume 
work. The encyclopedia article on a given subject rarely contains all the informa- 
tion on that subject to be found in the set. For example, material on Thomas Jef- 
ferson may be found in such articles as AMERICAN ART AND ARCHITECTURE and DECLA- 
RATION OF INDEPENDENCE, as well as in the entry JEFFERSON, THOMAS. The index pro- 
vides the easiest and most thorough way to locate all of the set’s information on a 
subject; the index entry for Jefferson provides more than a dozen article references. 

Not all subjects covered in an encyclopedia have their own articles. “Church 
and state,” for example, is not a specific article title in the Grolier Encyclopedia of 
Knowledge, but the set does contain considerable information on that important 
Subject. CHURCH AND STATE Is, therefore, a main entry in the index, where the user will 
find more than two dozen references to articles with relevant information. The in- 
dex, then, can do much more for the reader than simply locate a specific fact— 
although that, of course, is its most important function. 

The design of this index creates for the user structured outlines of broad subject 
areas. For example, a reader interested in the U.S. Civil War might turn directly to 
that article in volume 5 and find 21 pages of text and illustrations, with about 75 
cross-references to other articles. In the index, however, the reader will quickly 
find, under the main heading CIVIL WAR, U.S., references to these and other related ar- 
ticles, organized under such categories as “background of the war,” “generals,” 
and “naval policy and operations.” The indexed information also contains maps, 
shown as subheadings. 

In summary, the index can help you locate a specific topic quickly and easily, 
identify and locate related information not mentioned in the text of a particular ar- 
ticle, and consult a structured outline of a given subject that will aid in further re- 
search. 


Index Entries 

The index of the Grolier Encyclopedia of Knowledge consists of entries that have 
two basic parts: the heading, which identifies a topic on which there is informa- 
tion in the encyclopedia, and the /ocator, which tells where the information will be 
found. For example: 


VOIUCTC ear a page 
BASEBALL 2:398-405 
heading locator 


Note that a locator for an article (or for information) that appears on more than 
one page provides both beginning and ending page numbers. 
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A main heading, such as the one shown above, may have subheadings that will 
lead the reader to information on the topic of the main heading in other articles. For 
example: 


headi Ne 
BASEBALL 2:398-405 
Mays, Willie 2:404, 12:207-208 


subheading 


This subheading shows that there is additional information about baseball in the 
article on Willie Mays, which appears in volume 12, pages 207-208. This sub- 
heading also reflects another feature of the encyclopedia’s index—showing the 
reader where illustrations are to be found. The presence of an illustration is indi- 
cated by the page number printed in /talics. In the example above, therefore, the 
subheading indicates that a picture of Willie Mays appears in volume 2, page 
404, within the BASEBALL article. In most cases, subheadings in the index are arti- 
cle titles or article subheadings so that the user can easily find the place on the 
page where the desired information is located. 

Many of the main headings in the index are printed in BOLDFACE CAPITAL LETTERS, as 
seen above. This indicates that an article with that title does appear in the ency- 
clopedia. Other main headings in the index are printed in ROMAN CAPITAL LETTERS. This 
indicates that information on the subject will be found in the encyclopedia but 
that there is no article that deals with this subject only. For example, the entry 


LENNON, JOHN 
Beatles, The 3:24 


indicates that information about John Lennon, as well as an illustration, can be 
found in the article BEATLES, THE in volume 3. 

In cases where main headings are identical in the index, other information ap- 
pears in parentheses after the headings so that each may be distinguished. For 
example: 


IMMUNITY (biology) 
IMMUNITY (law) 


BUTLER, SAMUEL (1612-80) 
BUTLER, SAMUEL (1835-1902) 


NEPTUNE (mythology) 
NEPTUNE (planet) 


The index also has numerous cross-references of two types. See references lead 
the reader from one heading in the index to another; no locators are associated 
with see references because they are used primarily for synonyms, pseudonyms, 
alternative or more-specific forms of headings, or alternative spellings. For example: 


FDIC see FEDERAL DEPOSIT 
INSURANCE CORPORATION 


HORN (music) see FRENCH HORN; 
MUSICAL INSTRUMENTS 


The second kind of cross-reference is the See a/so reference. These alert the read- 
er to related main headings in the index. For example: 


WOMEN IN SOCIETY 
See also SUFFRAGE, WOMEN’S 
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The reason the reader is not sent directly to the article entitled SUFFRAGE, WOMEN’S 
in volume 18 Is that not all the information on women’s suffrage is found in that 
article; the reader, therefore, is directed to the index entry for a complete list of 
references. 


Alphabetization of Index Headings 


The headings in the index are arranged in alphabetical order by word, not by let- 
ter. This means that BLACK FOREST, BLACK HAWK WAR, and BLACK HUMOR precede BLACKBERRY 
and BLACKBIRD. A comma has a Special role in alphabetization; therefore BLACK, HUGO L. 
will come before BLACK COOES. The hyphen functions as a space in the alphabetiza- 
tion; thus BLACK-EYED SUSAN precedes BLACKBEARO. Names beginning with M’, Mc, or 
Mac are alphabetized as if all were spelled Mac. Numerals are alphabetized as if 
they were spelled out; for example, 1ST AMENOMENT is alphabetized as if spelled FIRST 
AMENOMENT. Mr., Mrs., and Dr. are alphabetized as if spelled Mister, Mistress, and 
Doctor. Such words as a, and, the, but, for, by, and of are ignored in the alphabet- 
ization; thus the entry ALEXANDER THE GREAT, KING OF MACEOONIA precedes the entry ALEXANOER 
NEVSKY. Finally, the reader should look up THE FAERIE QUEENE (epic poem) under FAERIE 
QUEENE, THE (epic poem). 


How to Use the Index 


When looking for information in the index, you should look under the most specif- 
ic heading that will cover the information you want. For instance, if Norman archi- 
tecture is the desired topic, look under NORMAN ARCHITECTURE, Not under ARCHITECTURE. 
Under the main heading ARCHITECTURE, there is a Subheading “Norman architec- 
ture,” which gives the locator for the article entitled NORMAN ARCHITECTURE. Under 
the more specific main heading NORMAN ARCHITECTURE, however, in addition to the lo- 
cator for this particular article, you will find subheadings and locators for other ar- 
ticles in the encyclopedia that contain information on that subject. Likewise, if 
you seek information on Presbyterianism, do not look under the main heading RELI- 
GlION—go straight to the main index heading PRESBYTERIANISM. 

If you want general information on such topics as architecture, medicine, reli- 
gion, or space exploration, however, look under the main heading for the topic. 
You will find locators there for general information on the topic, and you will also 
find locators for specific aspects of the topic. Once again, however, to gather all 
the information in the encyclopedia on a specific subdivision of a general topic, 
you should look in the index for the specific subdivision as a main heading. 

In conclusion, when used properly, an index is an indispensable aid to the user 
of a reference work. Whether to satisfy the research requirements for a paper, or to 
satisfy simple curiosity, the Grolier Encyclopedia of Knowledge is an extensive and 
valuable resource that can be used most advantageously with a// of its compo- 
nents, especially the index. 


ACADEMIES OF ART lies 


A 


A (letter) 1:43 
AAA see AGRICULTURAL ADJUSTMENT 
ADMINISTRATION; AMERICAN 
AUTOMOBILE ASSOCIATION 
AACHEN (Germany) 1:43 
Carolingian art and architecture 
4:148 : 
AALBORG (Denmark) see ALBORG 
AALTO, ALVAR 1:43-44 
AARDVARK 1:44 
AARE RIVER 1:44 
AARHUS see ARHUS 
AARON 1:44 
Golden Calf 8:348 
Levites 11:261 
AARON, HENRY 1:44-45 
AARP see AMERICAN ASSOCIATION OF 
RETIRED PERSONS 
AAUP see AMERICAN ASSOCIATION OF 
UNIVERSITY PROFESSORS; 
AMERICAN ASSOCIATION OF 
UNIVERSITY WOMEN 
ABA see AMERICAN BAR ASSOCIATION 
ABACUS 1:45 
computer 5:146 
ABADAN (Iran) 1:45 
ABALONE 1:45 
ABBADO, CLAUDID 1:45 
ABBAS | 1:46 
ABBASIDS 1:46 
Arabic literature 2:62 
Arabs 2:62-63 
caliphate 4:36 
Islam 10:252-253 
ABBE, ERNST 1:46 
ABBEVILLIAN see PALEOLITHIC PERIOD 
ABBEY 1:46 
English art and architecture 7:46-47 
ABBEY THEATRE 1:46 
Gregory, Isabella Augusta, Lady 9:46 
O'Casey, Sean 14:28 
Synge, John Millington 18:80 
Yeats, William Butler 20:73-74 
ABBOT, FRANCIS ELLINGWOOD 1:46 
ABBOTT, BERENICE 1:46 
ABBOTT, BUD see ABBOTT AND 
COSTELLO 
ABBOTT, GEORGE 1:47 
ABBOTT, GRACE 1:47 
ABBOTT, SIR JOHN JOSEPH CALDWELL 
1:47 
ABBOTT, LYMAN 1:47 
ABBDTT ANO COSTELLO 1:47 
ABBREVIATION 1:47 
ABC see RADIO AND TELEVISION 
BROADCASTING 
ABC ART see MINIMAL ART 
ABD AL-HAMIO II, SULTAN OF THE 
OTTOMAN EMPIRE 1:47 
Young Turks 20:87 
ABO AL-RAHMAN I, EMIR OF CORDOBA 
1:47-48 
ABDOMEN 
muscle 13:138 
peritonitis 14:315 
ABDU see ABYDOS 
ABDUL-JABBAR, KAREEM 1:48 
ABDUL RAHMAN, TUNKU 1:48 
ABDULLAH 1:48 


ABE KOBO 1:48 
ABEL 1:48 
Cain 4:15 
ABEL, I. W. 1:48 
ABELARD, PETER 1:48-49 
atonement 2:254 
Bernard of Clairvaux, Saint 3:88 
ABELL, GEORGE D. 1:49 
ABERDEEN (Scotland) 1:49 
ABERDEEN, GEORGE HAMILTDN- 
GORDON, 4TH EARL OF 1:49 
ABERDEEN, UNIVERSITY DF 1:49-50 
ABERHART, WILLIAM 1:50 
ABERNATHY, RALPH DAVID 1:50 
ABERRATION, DPTICAL 1:50 
lens 11:242 
ABERYSTWYTH (Wales) 1:50 
ABIOJAN (Ivory Coast) 1:50-51 
ABILENE (Kansas) 1:51 
ABILENE (Texas) 1:51 
ABM see ANTIBALLISTIC MISSILE 
ABNAKI (American Indians) 1:51 
Passamaquoddy 14:261 
Pennacook 14:293-294 
Penobscot 14:300-301 
Samoset 16:268 
ABNORMAL PSYCHOLOGY see 
PSYCHOPATHOLOGY 
ABOLITIONISTS 1:51-52 
African-American literature 1:142 
African Americans 1:145 
Birney, James Gillespie 3:150 
Brown, John 3:332 
Child, Lydia Maria 4:317 
Civil War, U.S. 5:12 
Clay, Cassius Marcellus 5:39 
Douglass, Frederick 6:219 
Emigrant Aid Company 7:21 
Foster, Abigail 8:8 
gag rules 8:141 
Garnet, Henry Highland 8:175 
Garrison, William Lloyd 8:176 
Grimké, Sarah Moore and Angelina 
Emily 9:53 
Grinnell, Josiah Bushnell 9:54 
Julian, George Washington 10:406 
Liberty party 11:270 
Lundy, Benjamin 11:400 
Mexican War 12:309, 12:310 
Mott, Lucretia Coffin 13:107 
Parker, Theodore 14:250 
Phillips, Wendell 14:372 
slavery 17:117, 17:119 
Stevens, Thaddeus 17:367 
Stowe, Harriet Beecher 
Uncle Tom’s Cabin 18:414 
Sumner, Charles 18:17-18 
Tappan (family) 18:116 
transcendentalism 18:316 
Truth, Sojourner 18:360 
Tubman, Harriet 18:364 
Underground Railroad 18:415 


United States, history of the 19:56, 


19:59 

Walker, David 19:245 

Weld, Theodore Dwight 19:316 

Whittier, John Greenleaf 19:355 

Wilberforce, William 19:359 

Woolman, John 19:415 

Wright, Frances 20:47 
ABDMINABLE SNOWMAN 1:52 


ABDRIGINES, AUSTRALIAN 1:52-53 
Australia 2:273, 2:275, 2:278 
boomerang 3:227 
cannibalism 4:103-104 
creation accounts 5:322 
Oceania, art of 14:44, 14:46 
Oceania, languages of 14:47 
prehistoric art 15:193 

ABDRTIDN 1:53-54 
crime 5:330 
feminism 7:236 
pregnancy and birth 15:186 
Roev. Wade and Doe v. Bolton 

16:133-134 

ABRAHAM 1:54 
Hagar 9:104 
Ishmael 10:251 
Islam 10:252, 10:256 
Jews 10:356 
Sarah 16:292 

ABRAHAMS, PETER 1:54-55 
African literature 1:157 

ABRAMOWITCH, SHOLEM YAKOB see 

MENDELE MOKHER SEFARIM 

ABRAMS, CREIGHTON 1:55 

ABRASIVE 1:55 

ABRAVANEL, ISAAC BEN JUOAH 1:55 

ABRAVANEL, JUDAH 1:55 

ABRUZZI (Italy) 1:55 

ABRUZZI, LUIG! AMEOEO, OUCA OEGLI 

1:55 

ABSALOM, ABSALOM! (novel) 1:55-56 

ABSCAM 1:56 

ABSCESS 1:56 
boil 3:199-200 

ABSOLUTE (philosophy) 1:56 
Hegel, Georg Wilhelm Friedrich 

9:187-188 

ABSDLUTE ZERO 1:56 
Cryogenics 5:355 
temperature 18:166 
thermodynamics 18:223 

ABSOLUTISM 1:56 
despotism 6:106 

ABSORPTION (chemistry) 1:56-57 

ABSORPTION, LIGHT 1:57 
spectrophotometer 17:291 
spectroscopy 17:292-293 

ABSTRACT ART 1:57-58 
Armory Show 2:135 
Arp, Jean 2: 144-145 
art 2:148, 2:156, 2:157-158 
Calder, Alexander 4:22 
Caro, Anthony 4:146 
collage 5:89 
constructivism 5:224 
cubism 5:365-366 
Dove, Arthur 6:220 
Kandinsky, Wassily 11:9-10 
Kelly, Ellsworth 11:33 
Lissitzky, El 11:3/7 
Louis, Morris 11:367 
Malevich, Kasimir 12:71-72 
Miro, Joan 12:392-393 
Moore, Henry 13:70-71 
Noguchi, Isamu 13:352-353 
painting 14:188-189 
sculpture 16:366-367 
Stella, Frank 17:357-358 
suprematism 18:32 
Tapies, Antonio 18:116 


ABSTRACT EXPRESSIONISM 1:58-60 
action painting 1:81 
Alechinsky, Pierre 1:250 
American art and architecture 

1:309-310 
Appel, Karel 2:51 
art 2:158 
Avery, Milton 2:305 
Canadian art and architecture 4:87- 
88 
color-field painting 5:101 
de Kooning, Willem 6:37 
expressionism 7:181 
Francis, Sam 8:33 
Frankenthaler, Helen 8:40 
Gorky, Arshile 8:365 
Gottlieb, Adolph 8:377 
Greenberg, Clement 9:40 
Hartigan, Grace 9:151 
Hofmann, Hans 9:265 
Johns, Jasper 10:373-374 
Kandinsky, Wassily 11:9-10 
Kline, Franz 11:84-85 
Krasner, Lee 11:110 
Larionov, Mikhail Fyodorovich 
11:178 
modern art 13:6-7 
Motherwell, Robert 13:101 
Newman, Barnett 13:314 
painting 14:189 
Pollock, Jackson 15:106 
Rothko, Mark 16:179 
sculpture 16:367 
Still, Clyfford 17:371 
Tworkov, Jack 18:393 

ABSURDISM 1:60 
Camus, Albert 4:62-63 
Céline, Louis Ferdinand 4:210-211 

ABU BAKR 1:60 
Islam 10:252 

ABU DHABI 1:60 
United Arab Emirates 19:16-18 

ABU MAOI, ILLYA 1:60 

ABU NUWAS 1:60 
Arabic literature 2:62 

ABU SIMBEL (Egypt) 1:60 

ABUSED WOMEN see BATTERED 

WOMEN 

ABYOOS (Egypt) 1:60-61 

ABYSSINIA see ETHIOPIA 

ABYSSINIAN CAT 1:61 
cat 4:179 
shorthaired cats 17:59 

ABZUG, BELLAS. 1:61 

AC see ALTERNATING CURRENT 

ACACIA 1:61-62 

ACADEMIC ART see ACADEMIES OF ART 

ACAOEMIC FREEDOM 1:62 
American Association of University 

Professors 1:310 
university 19:80 

ACADEMIE OES SCIENCES 1:62 

ACAOEMIE FRANGAISE 1:62-63 
academy 1:64 

ACADEMIE ROYALE DE DANSE see 

BALLET 
ACADEMIE ROYALE DE PEINTURE ET DE 
SCULPTURE 
academies of art 1:63-64 

ACAOEMIES OF ART 1:63-64 

art collectors and patrons 2:159 


134 ACADEMY 
Ecole des Beaux-Arts 6:324 Bactria 2:332 Grotowski, Jerzy 9:59 6:346-347 
Salon 16:260 Cyrus the Great, King of Persia method acting 12:299-300 AOAMS, JOHN 1:86-87 
ACADEMY 1:64 : See also specific actor and actress Adams, Abigail 1:85 


Plato 15:64, 15:65 
secondary education 16:378 
ACAOEMY AWAROS 1:64-65 
ACADEMY OF MOTION PICTURE ARTS 
AND SCIENCES see ACADEMY 
AWARDS 
ACAOEMY OF SCIENCES OF THE USSR 
1:65 
ACADIA 1:65 
Cajuns 4:17 
ACADIA NATIONAL PARK see NATIONAL 
PARKS 
ACANTHUS (architecture) see 
ARCHITECTURE 
ACANTHUS (plant) 1:65-66 
ACAPULCO (Mexico) 1:66 
ACCELERATION 1:66 
Coriolis effect 5:258 
laws of motion 11:211 
motion, planar 13:102-103 
velocity 19:138 
ACCELERATOR, PARTICLE 1:66-69 
betatron 3:95 
bubble chamber 3:346 
cloud chamber 5:58-59 
Cockcroft, Sir John Douglas 5:74 
detector, particle 6:107-108 
electromagnet 6:397 
European Organization for Nuclear 
Research 7:144 
Fermi National Accelerator 
Laboratory 7:242 
fundamental particles 8:114 
fusion energy 8:133-134 
Lawrence, Ernest Orlando 11:209 
Lawrence Berkeley and Lawrence 
Livermore laboratories 11:210 
spark chamber 17:287 
synchrotron radiation 18:79 
ACCIDENTS, AUTOMOBILE see SAFETY, 
AUTOMOTIVE 
ACCIPITER see HAWK 
ACCLIMATIZATION 1:69 
ACCORDION 1:69 
concertina 5: 167 
ACCOUNTING 1:69-71 
bookkeeping 3:224-227 
See also NATIONAL ACCOUNTING 
ACCRA (Ghana) 1:71-72 
Ghana 8:293 
ACCREOITATION OF SCHOOLS AND 
COLLEGES 1:72 
ACETABULARIA 1:72 
ACETALDEHYDE see ALDEHYDE 
ACETAMINOPHEN see ANALGESIC 
ACETATE see ACETIC ACID; 
CELLULOSE; PLASTICS 
ACETIC ACID 1:72 
ACETONE 1:72 
ACETYLCHOLINE see 
NEUROTRANSMITTER 
ACETYLENE 1:72-73 
petrochemicals 14:342 
ACHAO HA-AM 1:73 
ACHAEA 1:73 
ACHAEAN LEAGUE 
Achaea 1:73 
ACHAEMENIDS 1:73 


Darius I, King of Persia 6:18 
Persia, ancient 14:320-321 
Persian art and architecture 14:323 
Persian Wars 14:326 
ACHEBE, CHINUA 1:73 
ACHESON, DEAN 1:73-74 
Korean War 11:104, 11:107 
ACHEULEAN see PALEOLITHIC PERIOD 
ACHILLES 1:74 
Thetis 18:227 
ACIO RAIN 1:74-75 
biosphere 3:136-137 
coal and coal mining 5:68 
ACIDS AND BASES 1:75-76 
alkali 1:272 
alkaloid 1:272 
anhydride 1:389 
Brgnsted, Johannes Nicolaus 3:322 
buffer 3:359 
carboxylic acid 4:128 
caustic chemicals 4:200-201 
equivalent weight 7:90 
hydrochloric acid 9:398 
nitric acid 13:343 
paper 
paper acidity 14:229 
pH 14:353 
salt (chemistry) 16:260 
sulfur 
sulfuric acid 18:14 
ACLU see AMERICAN CIVIL LIBERTIES 
UNION 
ACMEISTS 1:76 
ACNE 1:76 
adolescence 1:96, 1:97 
skin diseases 17:107 
ACOMA (American Indians) 1:76 
ACONCAGUA 1:76 
ACONITE see MONKSHOOD 
ACORN WORM see HEMICHORDATE 
ACOUSTICS see SOUND AND 
ACOUSTICS 
ACQUIRED IMMUNE DEFICIENCY 
SYNDROME see AIDS 
ACRE (Brazil) 1:76 
ACRE (Israel) 1:76-77 
ACRE (measurement) 
weights and measures 19:313 
ACRONYM 
abbreviation 1:47 
ACROPOLIS 1:77-78 
Athens 2:235 
Elgin Marbles 7:3 
Ictinus 10:23 
Parthenon 1:77-78, 2:234, 2:235 
temple 18:169, 18:/70 
ACROSTIC 1:78 
ACRYLIC see PLASTICS 
ACRYLONITRILE 1:78 
ACTH see HORMONE, ANIMAL 
ACTING 1:78-80 
Actors’ Equity Association 1:82 
Actors Studio 1:82 
commedia dell’arte 5:124 
constructivism 5:224 
directing 6:158 
Stanislavsky, Konstantin 17:332 
theories 


names 
ACTINIDE SERIES 1:80 
actinium 1:80-81 
americium 1:339 
berkelium 3:83 
californium 4:36 
curium 5:375 
einsteinium 6:376 
fermium 7:243 
lawrencium 11:210-211 
mendelevium 12:256 
neptunium 13:247 
nobelium 13:352 
plutonium 15:73-74 
protactinium 15:250 
thorium 18:236 
transuranium elements 18:328 
uranium 19:85-86 
ACTINIUM 1:80-81 
Meitner, Lise 12:245 
ACTINOMETER 1:81 
photoelectric cell 14:389 
photography 14:393 
ACTION (federal agency) 1:81 
ACTION FRANGAISE 1:81 
ACTION PAINTING 1:81 
Chamberlain, John 4:248 
Rivers, Larry 16:104 
ACTIUM (Greece) 1:81 
ACTIVE TRANSPORT 1:81-82 
ACTON, JOHN EMERICH EDWARD 
OALBERG ACTON, 1ST BARON 
1:82 
ACTORS’ EQUITY ASSOCIATION 1:82 
ACTORS STUOIO 1:82 
ACTS OF THE APOSTLES 1:82 
Bible 3:105 
council, ecumenical 5:299 
Luke, Gospel According to 11:392- 
a 


3 
ACTUARY 1:82 
insurance 10:172-173 
ACUPUNCTURE 1:82-83 
analgesic 1:356 
anesthesia 1:378 
medicine, traditional 12:236 
ACYCLOVIR 
herpes 9:224 
ADA see AMERICANS FOR DEMOCRATIC 
ACTION 
ADA (computer language) 1:83 
computer languages 5:161 
ADAM 1:84 
Eve 7:154 
Lilith 11:294 
original sin 14:138 
ADAM, ADOLPHE 1:84 
AOAM, ROBERT 1:84 
federal style 7:229 
ADAM OE LA HALLE 1:84 
ADAMS, ABIGAIL 1:85 
feminism 7:235 
AOAMS, ANSEL 1:85 
ADAMS, CHARLES FRANCIS 1:85 
ADAMS, CHARLES FRANCIS, JR. 1:85 
ADAMS, HENRY 1:85 
American literature 1:318 
Education of Henry Adams, The 


American literature 1:315 
Declaration of Independence 6:50- 
52 
Federalist party 7:230-231 
Marshall, John 12:142-143 
AOAMS, JOHN COUCH 1:87 
ADAMS, JOHN QUINCY 1:88-89 
gag rules 8:14] 
Jackson, Andrew 10:299 
AOAMS, MAUDE 1:89 
ADAMS, SAMUEL 1:89-90 
Hancock, John 9:126 
ADAMSON, ROBERT see HILL, D. 0., 
AND ADAMSON, ROBERT 
ADANA (Turkey) 1:90 
ADAPTATION, BIOLOGICAL see 
EVOLUTION 
ADAPTIVE RADIATION 1:90 
animal behavior 1:397-399 
evolution 
Darwin's finches 6:21, 6:22, 
7:159 
mammal 12:82 
marsupial 12:144 
perching birds 14:307 
AOOAMS, CHARLES 1:90 
ADDAMS, JANE 1:90-91 
Hull House 9:352 
ADDAX 1:91 
AOOER 1:91 
AOOER’S-TONGUE 1:91 
ADDICTION see ALCOHOLISM; DRUG 
ABUSE; SMOKING 
ADDING MACHINE 1:91-92 
abacus 1:45 
calculator, electronic 4:21 
computer 5:145 
ADDIS ABABA (Ethiopia) 1:92 
ADDISON, JOSEPH 1:92 
ADDISON’S DISEASE 1:92 
adrenal gland 1:98 
endocrine system, diseases of the 


hormone, animal 9:301 
ADDITION see ADDING MACHINE; 
ARITHMETIC 
ADDITIVES see FOOD ADDITIVES 
ADE, GEORGE 1:92-93 
ADELAIDE (Australia) 1:93 
AOEN (Yemen) 1:93 
ADENA CULTURE 
Mound Builders 13:108 
AOENAUER, KONRAD 1:93-94 
Germany, history of 8:284 
ADENOIDS see TONSILS 
ADENOMA 1:94 
ADENOSINE TRIPHOSPHATE see ATP 
ADHESION (physics) 1:94 
capillarity 4: 116 
AOHESIVE 1:94 
epoxy resins 7:86 
ADIABATIC PROCESS 1:94-95 
atmosphere 2:244 
thermodynamics 18:223 
ADIGE RIVER 1:95 
ADIRONDACK MOUNTAINS 1:95 
New York (state) 13:297, 13:298 
ADIVAR, HALIDE EDIB see HALIDE EDIB 


AFRICA Si) 


ADIVAR 
ADJECTIVE see PARTS OF SPEECH 
ADLER, ALFRED 1:95 
complex (psychology) 5:143 
ADLER, FELIX 1:95 
Ethical Culture 7:113 
ADLER, JACDB, STELLA, AND LUTHER 
1:95-96 
ADLER, MDRTIMER J. 1:96 
ADLER, RENATA 1:96 
ADMINISTRATIVE LAW 
law 11:207 
ADMIRALTY see MARITIME LAW 
ADMIRALTY ISLANDS 1:96 
ADDBE 1:96 
ADDLESCENCE 1:96-98 
acne 1:76 
anorexia nervosa 2:3 
sex hormones 17:6-7 
sexual development 17:11-12 
young people 20:86-87 
ADONIS 1:98 
ADOPTION AND FOSTER CARE 1:98 
ACTION (federal agency) 1:81 
kinship 11:75 
parent 14:243 
ADORND, THEDDOR W. 1:98 
ADP 
metabolism 12:284 
ADRENAL GLAND 1:98-99 
Addison’s disease 1:92 
endocrine system 7:33, 7:34 
endocrine system, diseases of the 
7:35 
ADRENALINE 1:99 
adrenal gland 1:98-99 
ADRENOCORTICOTROPIC HORMONE 
see HORMONE, ANIMAL 
ADRIAN |, PDPE 1:99 
ADRIAN IV, PDPE 1:99 
ADRIAN VI, PDPE 1:99-100 
ADRIANOPLE see EDIRNE 
ADRIATIC SEA 1:100 
ADSORPTION see ABSORPTION: 
CHROMATOGRAPHY 
ADULT EDUCATIDN 1:100-101 
Chautauqua 4:278 
lyceum 11:410 
ADULT PROGERIA see WERNER’S 
SYNDROME 
ADULTERY 1:101 
courtly love 5:306 
ADVANCED PLACEMENT PROGRAM 
1:101 
ADVENT 1:101 
ADVENTISTS 1:101 
breakfast cereal 3:293 
Miller, William 12:364 
ADVERB see PARTS OF SPEECH 
ADVERSARY PROCEDURE 1:101 
ADVERTISING 1:101-104 
cosmetics 5:274 
direct marketing 6:157 
marketing 12:132 
mass media 12:171 
monopoly and competition 13:44 
newspaper 13:316 
periodical 14:312-313 
poster 15:150-151 
propaganda 15:246 
radio and television broadcasting 


15:358, 15:363 
subliminal perception 17:407 
See also PUBLIC RELATIONS 

ADY, ENDRE 1:104 
ADZ 1:104 
A see RUSSELL, GEORGE W. 
AEGEAN CIVILIZATIDN 1:104-108 
archaeology 2:80 
architecture 2:88 
art 2:147 
sculpture 16:362-363 
terra-cotta 18: 190 
Bronze Age 3:325 
costume 5:284, 5:285-286 
Crete 5:326-327 
Dorians 6:213 
exploration 7:174-175 
Greece, ancient 9:27 
house (in Western architecture) 

9:324-325 
lonia 10:209 
jewelry 10:354 
Knossos 11:88 
languages 

Linear B 11:305-306 
Mycenae 13:168 
painting 14:184-185 
Sea Peoples 16:370 
ship 17:43 
temple 18:169 
tomb 18:284 
women in society 19:403 
AEGEAN SEA 1:108 
AEGINA (Greece) 1:108 
AEGIRINE see PYROXENE 
ALFRIC 1:108 
AENEAS 1:108 
Anchises 1:366 
Aprhodite 2:44 
AENEID (epic) 1:108-109 
Aeneas 1:108 
Pygmalion (mythology) 15:305 
Vergil 19:150 
AERIAL PHOTOGRAPHY 
archaeology 2:76 
Nadar 13:182 
remote sensing 16:28-29 
roads and highways 16:107 
Steichen, Edward 17:355 
AERIAL SPDRTS 1:109-110 
ballooning 2:360-361 
barnstorming 2:388 
parachute 14:234 
skydiving 17:11] 
AEROBEE 1:110 
AERODYNAMICS 1:111-112 
aircraft 1:199 
balloon 2:359-360 
Bernoulli’s Law 3:90 
bicycle 3:108 
drag 
ballistics 2:358-359 
Eiffel Tower 6:374 
fluid dynamics 7:361-362 
hydrofoil 9:400-401 
Karman, Theodore von 11:23 
Langley, Samuel Pierpont 11:167 
Reynolds, Osborne 16:68 
supersonic transport 18:30 
wind tunnel 19:380 
AERONAUTICS see AERODYNAMICS: 


AEROSPACE INDUSTRY; 
AIRCRAFT; AVIATION 
AERDSOL 1:112-113 
fluorine 7:364 
fluorocarbon 7:364-365 
Q fever 15:312 
AERDSPACE INDUSTRY 1:113-116 
aviation 2:308 
National Aeronautics and Space 
Administration 13:200-201 
AEROSPACE LAW see SPACE LAW 
AEROSPACE MEDICINE see SPACE 
_ MEDICINE 
AEROTRAIN 
air-cushion vehicle 1:194 
AESCHINES 1:116 
AESCHYLUS 1:116-117 
Oresteia 14:129 
tragedy (drama) 18:314 
AESIR (Norse deities) 
mythology 13:178-179 
AESOP 1:117 
AESTHETICISM 1:117 
art 
Art Nouveau 2:164 
decadence 6:48 
literature 
Dowson, Ernest 6:223 
English literature 7:65-66 
Parnassians 14:253 
Pater, Walter 14:265-266 
Ruskin, John 16:200 
Wilde, Oscar 19:360-361 
AESTHETICS 1:118 
Benjamin, Walter 3:73-74 
golden section 8:349 
Langer, Susanne K. 11:166 
Sontag, Susan 17:192-193 
ACTHELBERT, KING OF KENT 1:118 
Canterbury (England) 4:110 
ATHELFLAD 1:118 
ACTHELRED II, KING OF ENGLAND 
(Athelred the Unready) 1:118 
AETIUS, FLAVIUS 1:119 
AETDLIA (Greece) 1:119 
AFARS AND ISSAS, TERRITORY OF THE 
see DJIBOUTI 
AFDC see AID TO FAMILIES WITH 
DEPENDENT CHILDREN 
AFFENPINSCHER 1:119 
AFFIRMATIVE ACTIDN 1:119 
equal opportunity 7:87 
equal protection of the laws 7:87 
integration, racial 10:176 
University of Californiav. Bakke 
19:80 
AFGHAN HOUND 1:119 
AFGHANISTAN 1:119-123 
agriculture 1:121 
archaeology 1:121 
cities see specific city names 
economic activity 1:12] 
education 1:121 
flag 1:120 
government 1:122-123 
health 1:121 
history 1:122-123 
communism 5:135 
industry 1:121-122 
land and resources 1:119-120 
map 1:12] 


people 1:120 

Kafir 11:5 

Pathan 14:266 
regions see specific region names 
transportation 1:121-122 


AFL-CIO see AMERICAN FEDERATION 


OF LABOR AND CONGRESS OF 
INDUSTRIAL ORGANIZATIONS 


AFONSO see ALFONSO 
AFRICA 1:123-141 


agriculture 1:135, 1:136, 1:137, 
1:141 
animal life 1:28, 1:131, 1:133 
savanna life 16:313-3/4 
zebra 20: 106 
archaeology see AFRICAN 
PREHISTORY 
cities see specific city names 
climate 1:124-126, 1:130 
colonialism 5:99 
demography 1:135 
economic activity 1:135-138 
education !:/31, 1:134-135 
exploration see EXPLURATION— 
Africa 
fishing 1:137 
flags 7:317-318 
geology 1:124 
health 1:135 
AIDS 1:187, 1:188 
history 1:139-141 
British Empire 3:316 
communism 5:132 
Fashoda Incident 7:220 
Kongo, Kingdom of 11:93-94 
Lobengula, King of the Ndebele 
11:334 
Meroé 12:272 
Nonaligned Movement 13:355- 
356 


Nubia 13:405-406 

slavery 17:116-117, 17:119 

socialism 17:160 

Third World 18:228-229 

World War | see WORLD WAR | 

World War Il see WORLD WAR II 

See also AFRICAN PREHISTORY 
industry 1:135 
languages see AFRICAN 

LANGUAGES; AFROASIATIC 
LANGUAGES 

literature see AFRICAN LITERATURE 
maps 1:125, 1:130, 1:132, 1:136 
Organization of African Unity 14:136 
people 1:/3/, 1:132, 1:133-134 

Azande 2:314 

Bantu 2:377 

Chokwe 4:369 

Fang 7:208 

Hausa 9:155-156 

Herero 9:219 

Mbundu 12:209 

Pygmy 15:305-306 

San 16:270-271 

Sotho 17:195-196 

Swahili 18:51 

Tutsi 18:390 

Yao 20:71 

Yoruba 20:83 

Zulu 20:126 
physical features 1:123-124 


136 


Atlas Mountains 2:242 
Elgon, Mount 7:3 
Great Rift Valley 9:15 
jungle and rain forest 10:408-409 
Kalahari Desert 11:6-7 
Kilimanjaro 11:66 
Namib Desert 13:185 
Qattara Depression 15:314 
Rif 16:92 
Ruwenzori 16:224 
Sahara 16:238-239 
regions 
East Africa 6:314 
North Africa 13:360-361 
Sahel 16:239 
West Africa 19:326 
religion 1:134 
resources 1:123-124, 1:133, 1:136 
rivers, lakes, and waterways 1:123, 
1:126, 1:133 
Albert, Lake 1:235 
Chad, Lake 4:243 
Congo River 5:180 
Edward, Lake 6:348-349 
Limpopo River 11:299 
Niger River 13:332 
Nile River 13:338-339 
Nyasa, Lake 14:17 
Tanganyika, Lake 18:105 
Ubangi River 18:401-402 
Victoria, Lake 19:169 
Victoria Falls 19:170 
Zambezi River 20:101 
soils 1:131 
trade 1:138 
transportation and communication 
1:137-138 
railroad 15:376, 15:377 
vegetation 1:/30, 1:131 
forestry 1:137 
grasslands 8:410 
jungle and rain forest 1:129, 
1:131 
savanna life 1:128, 16:313-314 
See also specific country names 
AFRICAN-AMERICAN LITERATURE 
1:142 
African Americans 1:149 
American literature 1:315, 1:318, 
1:320 
Baldwin, James 2:347 
Baraka, Imamu 2:380 
Brooks, Gwendolyn 3:328 
Chesnutt, Charles Waddell 4:303 
Cleaver, Eldridge 5:4/ 
Dodson, Owen 6:182 
Dumas, Henry 6:265 
Ellison, Ralph 7:14 
Giovanni, Nikki 8:310 
Haley, Alex 9:113 
Hansberry, Lorraine 9:132 
Harlem Renaissance 1:142, 1:149, 


Hughes, Langston 9:349 
Hurston, Zora Neale 9:389 
Johnson, Fenton 10:376 
Johnson, James Weldon 10:376 
Kelley, William Melvin 11:33 
Knight, Etheridge 11:87 
Marshall, Paule 12:143 
Mayfield, Julian 12:205 


AFRICAN-AMERICAN LITERATURE 


Morrison, Toni 13:87 
Sanchez, Sonia 16:278 
Walker, Alice 19:245 
Walker, Margaret 19:245 
Wheatley, Phillis 19:343 
Williams, John A. 19:370 
Wilson, August 19:374 
Wright, Richard 20:49 


AFRICAN AMERICANS 1:143-151 


arts 1:149 
See also specific art forms 
Black Muslims 3:163-164 
black nationalism 1:147, 1:149, 
3:164 
Garvey, Marcus 8: 177 
California 4:30, 4:35 
civil rights 1:147-148, 5:7 
Civil Rights Acts 5:7-8 
cowboy 5:309 
dance 6:6 
Ailey, Alvin 1:191 
Charleston 4:271-272 
Dance Theatre of Harlem 6:10-11 
Dunham, Katherine 6:268 
Mitchell, Arthur 12:409-410 
discrimination 6:160 
education 1:146, 1:148, 1:150 
Bethune, Mary McLeod 3:97 
black colleges 3:160 
Carver, George Washington 4:163- 
164 
Washington, Booker T. 19:267 
election 6:386 
family 1:145 
folk medicine 7:377 
Harlem 9:139 
historians 
Franklin, John Hope 8:44 
Locke, Alain 11:336 
Woodson, Carter Godwin 19:413 
history 1:143-149 
abolitionists 1:51-52 
American Colonization Society 
1:311 
black codes 3:160 
Dred Scott v. Sandford 6:238 
Du Bois, W. E. B. 6:253-254 
Evers (family) 7:156 
integration, racial 10:175-176 
Jim Crow laws 10:362 
Reconstruction 15:406-407 
slavery 17:117, 17:119 
United States, history of the 
19:61, 19:63, 19:64, 19:68, 
N69 
White, Walter 19:351 
literature see AFRICAN-AMERICAN 
LITERATURE 
military service 1:145 
Davis, Benjamin 0. 6:28 
music 1:149 
bebop 3:28 
blues 3:186 
gospel music 8:36/7 
jazz 10:337-339 
“Lift Every Voice and Sing” 
10:377 
Motown 13:107 
rap music 15:387 
rhythm and blues 16:79-80 
soul music 17:196 


spirituals 17:308 
See also specific composer, 


musician, and performer names 


National Association for the 


Advancement of Colored People 


13:201 
political activity 1:149, 1:150 
Brooke, Edward W. 3:327 
population 1:143, 1:/44 
mulatto 13:123 
press 1:150 
race riots (in U.S. history) 15:343 
religion 1:145, 1:149-150 
sickle-cell disease 17:67-68 
sociology 
Frazier, Edward Franklin 8:48 
sports 1:150-151 
Harlem Globetrotters 9:139 
Olympic Games 14:86, 14:88 
See also specific athlete names 
Urban League, National 19:89 
AFRICAN ART 1:151-154 
African prehistory 1:162, 1:163 
beads and beadwork 3:18-19 
Benin 2:73, 2:74 
ivory and ivory carving 10:294 
prehistoric art 15:192 
wood carving 19:410 
AFRICAN LANGUAGES 1:154-156 
Africa 1:134 
African music 1:157, 1:158 
Afroasiatic languages 1:155 
Akan 1:212 
Bantu 2:377 
characteristics 1:154-155 
history 1:154 
Khoisan languages 1:154-155, 
1:156 
literature 1:156 
map 1:154 


Niger-Kordofanian languages 1:154, 


1:155-156 
Nilo-Saharan languages 1:155 
San (ethnic group) 16:270-271 
Swahili 18:51 
AFRICAN LITERATURE 1:156-157 
Afrikaners 1:165 
See also specific author names 
AFRICAN METHODIST EPISCOPAL 
CHURCH 


African Americans 1:145, 1:149-150 


Allen, Richard 1:275-276 
AFRICAN MUSIC 1:157-160 

Congo 5:179 

instruments 1:157-158 

jazz 10:339 

musicians 1:158-159 


See also specific musician names 


Stylistic traits 1:159-160 


AFRICAN NATIONAL CONGRESS 1:160 


Luthuli, Albert John 11:406 
Mandela, Nelson 12:91 
South Africa 17:213, 17:214 
Transkei 18:322 
AFRICAN PREHISTORY 1:160-164 
archaeology 2:83 
Australopithecus 2:281-282 
map 1:162 
prehistoric humans 15:193-199 
AFRICAN SLEEPING SICKNESS see 
TRYPANOSOMIASIS 


AFRICAN VIOLET 1:164 
AFRIKANERS 1:164-165 
Africa 1:132, 1:134 
Breytenbach, Breyten 3:300 
Great Trek 9:16-17 
language 
Germanic languages 8:265 
Rhodes, Cecil John 16:78 
South Africa 17:211 
South African War 17:214-215 
AFRO-AMERICAN LITERATURE see 
AFRICAN-AMERICAN 
LITERATURE 
AFROASIATIC LANGUAGES 1:165-168 
African languages 1:155 
Arabic language 2:61 
Aramaeans 2:69 
characteristics 1:167-168 
Hebrew language 9:183-184 
map 1:166 
Semites 16:395 
AFSCME see AMERICAN FEDERATION 
OF STATE, COUNTY, AND 
MUNICIPAL EMPLOYEES 
AFT see AMERICAN FEDERATION OF 
TEACHERS 
AFTERNOON OF A FAUN, THE (music) 
1:168 
AGA KHAN 1:168 
Ismailis 10:260 
AGADIR (Morocco) 1:168 
AGAM, YAACOV 1:168 
AGAMA 1:168-169 
AGAMEMNON 1:169 
Aeschylus 1:117 
Cassandra 4:167 
Clytemnestra 5:63 
Oresteia 14:129 
Trojan War 18:346 
AGANA (Guam) 1:169 
AGAR 1.169 
algae 1:262 
AGASSIZ, LOUIS RODOLPHE 1:169 
AGATE 1:169 
quartz 15:323 
AGAVE 1:169-170 
tequila 18:186 
AGE see AGING; LIFE SPAN; MIDDLE 
AGE; OLD AGE; YOUNG PEOPLE 
AGEE, JAMES 1:170 
AGENA (rocket) 1:170 
AGENCY FOR INTERNATIONAL 
DEVELOPMENT 1:170 
AGENT ORANGE see POLLUTANTS, 
CHEMICAL 
AGERATUM 1:170 
AGESILAUS I, KING OF SPARTA 1:170 
AGGRESSION 1:171 
Lorenz, Konrad 11:36/ 
AGINCOURT, BATTLE OF 1:171 
AGING 1:171-173 
American Association of Retired 
Persons 1:310 
connective tissue 5:194 
death and dying 6:44-46 
degenerative diseases 
Alzheimer’s disease 1:293 
arthritis 2:168-169 
cataract 4:183- 184 
eye diseases 7:192 
osteoarthritis 14:149-150 
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osteoporosis 14:150 
geriatrics 8:251 
life span 11:284-285 
middle age 12:340 
obesity 14:24 
old age 14:78-79 
premature aging 1:173 
senility 16:400 
sexual development 17:12 
AGLIPAY, GREGORIO 1:173 
AGNATHA 1:173 
AGNEW, SPIRO T. 1:173 
AGNON, S. Y. 1:173 
AGNOSTICISM 1:173-174 
atheism 2:234 
Ingersoll, Robert Green 10:156 
rationalism 15:392 
AGORA 1:174 
Greek architecture 9:28 
ruins, Greece, ancient 9:22 
AGOUTI 1:174 
AGRA (India) 1:174 
AGRANULOCYTOSIS 1:174 
AGRARIANS see FUGITIVES AND 
AGRARIANS 
AGRIBUSINESS 1:174-175 
agriculture, history of 1:180 
farms and farming 7:214 
AGRICOLA, GEORGIUS 1:175 
AGRICOLA, GNAEUS JULIUS 1:175 
AGRICULTURAL ADJUSTMENT 
ADMINISTRATION 1:175 
agriculture, history of 1:180 
AGRICULTURAL EXTENSION SERVICE 
1:175 
agriculture, history of 1:179 
AGRICULTURE, HISTORY OF 1:175-180 
African prehistory 1:162-163 
enclosure 7:27 
England 
Tull, Jethro 18:367 
farms and farming 7:212-213 
fertilizer 7:248 
Indians, American 10:103, 10:104, 
10:105 


Industrial Revolution 10:140 
irrigation 10:246-248 
Mesoamerica 
Inca 10:63-64 
Middle Ages 12:343 
Middle East 
Fertile Crescent 7:246 
peasant 14:281-282 
pesticides and pest control 14:334 
plow 15:70-71 
potato 15:154 
slash-and-burn agriculture 17:114 
sugar production 18:7 
technology, history of 18:14/-142, 
18: 144, 18:146 
United States 
Nonpartisan League 13:356 
ea U.S. DEPARTMENT OF 
:180 
agricultural extension service 1:175 
agriculture, history of 1:178-179 
Food Stamp Program 7:387 
4-H program 8:12-13 
AGRICULTURE AND THE FOOD SUPPLY 
1:180-185 
agribusiness 1:174-175 


agricultural pests 
weevil 19:30 
See also subheading pesticides 
and pest control below 
arable land 1:181-182 
cattle and cattle raising 4:196-198 
climate and weather 1:182-183 
conservation 5:199-200 
drought 6:243 
economic issues 1:180-181 
education 1:184 
Carver, George Washington 4: 163- 
164 


energy 1:183 

famine 7:206-207 

fertilizer 1:183, 7:247 

Food and Agriculture Organization 
7:382 

food industry 7:383-385 

food preservation 7:386-387 

foreign aid 1:181, 1:185, 7:400 

fruits and fruit cultivation 8:102- 


genetic engineering 1:184 

grain 8:392 

grasslands 8:408-410 

green revolution 9:39 

herbicide 9:215 

horticulture 9:316-317 

irrigation 10:246-248 

land reform 1:183 

machinery 1:183-184 

map of activity 1:82 

meat and meat packing 12:214-215 
migrant labor 12:354-355 

milk 12:359 

new crop cultivation 1:179, 1:184- 


nutritional-deficiency diseases 
14:17 

peanut 14:278 

pesticides and pest control 1:183, 
14:334-3236 

DDT 6:35 

pig 15:10-11 

plant 15:47 

plant breeding 15:48-49 

population 1:180-181, 15:127-128 

population genetics 15:132 

poultry 15:161-162 

rice 16:81-83 

soil 17:170-171 

soybean 17:239-240 

sugar production 18:7-9 

vegetable 19:132-135 

water resources 1:182, 19:278 

wheat 19:341-343 

See also FACTORY FARMING; FARMS 
AND FARMING; subheading 
agriculture under country 
names; specific crops 


AGRIGENTO (Italy) 1:185 

AGRIMONY 1:185 

AGRIPPA, MARCUS VIPSANIUS 1:185 
AGRIPPINA II 1:185-186 


Claudius |, Roman Emperor 5:38 


AGRONOMY see AGRICULTURE AND 


THE FOOD SUPPLY; FARMS AND 
FARMING 


AGUASCALIENTES (city in Mexico) 


1:186 


AGUASCALIENTES (state in Mexico) 
1:186 


AGUINALDO, EMILIO 1:186 
Funston, Frederick 8:122 
AGULHAS, CAPE 1:186 
AHAB, KING OF ISRAEL 1:186 
AHAD HA-AM see ACHAD HA-AM 
AHAZ, KING OF JUDAH 1:186 
AHIDJO, ALHAJ] AHMADOU 
Cameroon 4:59 
AHMADABAD (India) 1:186-187 
AHMOSE I, KING OF EGYPT 1:187 
AHMOSE II, KING OF EGYPT 1:187 
AHURA MAZDA see ZOROASTRIANISM 
Al see ARTIFICIAL INTELLIGENCE 
AIAS see AJAX 
AID see AGENCY FOR INTERNATIONAL 
DEVELOPMENT 
AID PROGRAMS see FOREIGN AID; 
specific programs 
AID TO FAMILIES WITH DEPENDENT 
CHILDREN 
social and welfare services 17:154 
AIDA (opera) 1:187 
AIDS 1:187-190 
discrimination 6:160 
epidemiology 7:83 
health-care systems 9:172 
herpes 9:224 
skin diseases 17:106 
Uganda 18:404 
AIKEN, CONRAD 1:190 


AIKEN, HOWARD HATHAWAY 1:190-191 


computer 5:147 
computer industry 5:159 
AIKIDO see MARTIAL ARTS 
AILANTHUS 1:191 
AILEY, ALVIN 1:191 
modern dance 13:10 
AILLY, PIERRE D’ 1:191 
AIM see AMERICAN INDIAN MOVEMENT 
AIN HANECH (Tunisia) 1:191-192 
AINU 1:192 
AIR see ATMOSPHERE 
AIR-CONDITIONING 1:192-193 
refrigeration 16:8-9 
thermostat 18:226 
AIR-CUSHION VEHICLE 1:193-194 
ship 17:50 
AIR FORCE 1:194-197 
astronaut 2:223 
rank, military (table) 15:386 
See also AIRCRAFT, MILITARY; 
subheading air force under 
specific country names 
AIR-LAUNCHED CRUISE MISSILE 
aerospace industry 1:114 
cruise missile 5:349-350 
AIR LAW 1:197 
AIR LOCK see CAISSON 
AIR MASS 1:197-198 
cloud 5:57-58 
front 8:95-96 
hydrologic cycle 9:405 
AIR POLLUTION see POLLUTION, 
ENVIRONMENTAL 
AIRBORNE TROOPS 1.198 
AIRBORNE WARNING AND CONTROL 
SYSTEM 1:198 
AIRBRUSH 1:198 
AIRCRAFT 1:198-202 


aerodynamics 1:111-112 
aerospace industry 1:113-116 
airship 1:210-212 
aluminum 1:292 
autogiro 2:291-292 
balloon 2:359-361 
Curtiss Jenny 5:378-379 
engine 
ramjet 15:382 
Rolls-Royce 16:137 
flight 7:342 
sound barrier 17:199 
Fokker, Anthony Hermann Gerard 
7:369 
glider 8:327-328 
guidance and control systems 9:78 
helicopter 9:192-193 
instrumentation 
altimeter 1:288 
gyroscope 9:98 
jet propulsion 10:352-353 
manufacture 
aviation 2:308 
propeller 15:247 
races see AERIAL SPORTS; 
BARNSTORMING 
seaplane 16:374 
STOL 17:379-380 
supersonic transport 18:30 
traffic control 
signaling 17:74 
transportation 18:327 
VTOL 19:236-237 
See also AIRCRAFT, MILITARY; 
AIRPORT; AVIATION 


AIRCRAFT, MILITARY 1:202-205 


aerospace industry 1:113-116 
air force 1:194-196 
antiaircraft systems 2:22-23 
army 2:139 
France 
Mirage 12:391 
SPAD 17:265 
Germany 
Messerschmitt, Willy 12:282 
Stuka 17:403-404 
Great Britain 
Mosquito 13:97 
Sopwith Camel 17:194 
Spitfire 17:308-309 
helicopter 9:192-193 
VTOL 19:236-237 
Japan 
Zero 20:109 
jet propulsion 10:353 
machine gun 12:19 
strategy and tactics, military 17:390 
Union of Soviet Socialist Republics 
MiG 12:353-354 
United States 
X-15 20:64 
Corsair 5:269 
Marine Corps, U.S. 12:128-129 
Mustang 13:164 
P-38 Lightning 14:170 
P-40 14:171 
Stealth bomber 17:350 
U-2 18:40] 
See also AVIATION 
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naval vessels 13:220 
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AIREDALE TERRIER 


AIREDALE TERRIER 1:206 
AIRGLOW 1:206-207 
AIRMAIL 1:207 
AIRPLANE see AIRCRAFT 
AIRPLANE HIJACKING 1:207 
airport 1:209 
Entebbe (Uganda) 7:72 
AIRPORT 1:207-210 
aviation 2:310 
traffic control 18:313 
AIRSHIP 1:210-212 
flight 7:342 
Hindenburg 9:242-243 
water supply 19:283 
World War | 20:8, 20:14 
Zeppelin, Ferdinand, Graf von 


AIRSICKNESS see MOTION SICKNESS 
AIRY, SIR GEORGE BIOOELL 1:212 
AIRY DISK 1:212 
AISNE RIVER 1:212 
AIX-EN-PROVENCE (France) 1:212 
AIX-LA-CHAPELLE see AACHEN 
AJACCIO (Corsica) 1:212 
AJANTA (India) 1:212 
Indian art and architecture 10:83, 
10:84 
AJAX 1:212 
AKAN 1:212 
AKBAR, MOGUL EMPEROR OF INDIA 
1:213 
India, history of 10:80 
AKEAKE 1:213 
AKHENATEN 1:213 
Amarna, Tell el- (Egypt) 1:295 
Nefertiti 13:237 
AKHETATEN see AMARNA, TELL EL- 
(Egypt) 
AKHMATOVA, ANNA 1:213 
AKIBA BEN JOSEPH 1:213-214 
AKIHITO, EMPEROR OF JAPAN 1:214 
AKKAO 1:214 
Gilgamesh, Epic of 8:305 
Mesopotamia 12:278 
Sargon, King of Akkad 16:295-296 
Sumer 18:17 
AKKADIAN LANGUAGE 
cuneiform 5:372 
AKKO see ACRE (Israel) 
AKMAK 1:214 
AKRON (Ohio) 1:214 
AKSAKOV, SERGE! TIMOFEYEVICH 
1:215 
AKSENOV, VASILY PAVLOVICH 1:215 
AKSUM (Ethiopia) 1:215 
Africa 1:139 
Afroasiatic languages 1:167 
AKUTAGAWA RYUNDSUKE 1:215 
AL-BAYDA (Libya) see BEIDA 
AL-FAIYUM (Egypt) 1:215 
ALA see AMERICAN LIBRARY 
ASSOCIATION 
ALABAMA 1:215-221 
cities see specific city names 
civil rights 1:221 
economy 1:216, 1:217-219 
education 1:217, 1:221 
flag 1:216 
government and politics 1:216, 
1:219 
history 1:215, 1:219-221 


Wallace, George 19:246-247 
land and resources 1:215-217 
map 1:218 
people 1:216, 1:217 
rivers, lakes, and waterways 1:216 
Alabama River 1:221 
Mobile River 12:414 
seal, state 1:216 
ALABAMA (American Indians) 1:221 
ALABAMA (ship) 1:221 

Civil War, US. 5:28 

Semmes, Raphael 16:395 
ALABAMA RIVER 1:221 
ALABASTER see GYPSUM 
ALAGA HUYUK 1:221-222 
ALAOOIN 1:222 
ALAIN-FOURNIER 1:222 
ALALAKH (Turkey) 1:222 
ALAMEDA (California) 1:222 
ALAMEIN, EL see WORLD WAR II 
ALAMO, THE 1:222 

Bowie, James 3:257 

Texas Revolution 18:20] 
ALAMOGOROO (New Mexico) 1:222 
ALARCON, PEORO ANTONIO OE 1:223 
ALARIC |, KING OF THE VISIGOTHS 


1:223 
ALASKA 1:223-230 
archaeology 
Cape Denbigh 4:113 
Cape Krusenstern 4:113 
Ipiutak 10:216 
Okvik 14:77 
cities see specific city names 
climate 1:223-224 
earthquakes 6:310 
economy 1:224, 1:227 
flag 1:224 
government 1:224, 1:227 
history 1:223, 1:228-230 
Baranov, Aleksandr Andreyevich 
2:380 
Bering, Vitus Jonassen 3:81 
Seward, William H. 17:3 
land and resources 1:223, 1:224 
map 1:225 
oil spill 14:69 
people 1:224, 1:226 
Aleut 1:252 
Eskimo 7:102-105 
Ingalik 10:155-156 
physical features 1:223 
Aleutian Islands 1:252 
Alexander Archipelago 1:253 
Katmai, Mount 11:26 
Kodiak Island 11:91 
McKinley, Mount 12:24 
Pribilof Islands 15:214 
Valley of Ten Thousand Smokes 
19:112 
rivers, lakes, waterways, and bays 
1:223 
Prudhoe Bay 15:260 
seal, state 1:224 
Trans-Alaska Pipeline 18:315 
ALASKAN MALAMUTE 1:230 
dog 6:184 
ALASKAN PIPELINE see TRANS-ALASKA 
PIPELINE 
ALBA, FERNANDO ALVAREZ DE TOLEDO 
Y PIMENTEL, DUQUE DE 1:230 


ALBA LONGA (Italy) 1:230 
ALBACORE see TUNA 
ALBAN, SAINT 1:230 
ALBANEL, CHARLES 1:230 
ALBANESE, LICIA 1:230 
ALBANIA 1:230-233 
cities see specific city names 
flag 1:23] 
history 1:233 
Hoxha, Enver 9:343 
Skanderbeg 17:99 
World War Il 20:29 
Zog |, King of Albania 20:119 
See also COMMUNISM—Albania 
land 1:231 
people 1:231-232 
ALBANY (Georgia) 1:233 
ALBANY (New York) 1:233 
New York (state) 13:30 
ALBANY CONGRESS 1:234 
Franklin, Benjamin 8:43 
ALBATEGNIUS see BATTANI, AL- 
ALBATROSS 1:234 
ALBEDO 1:234 
solar radiation 17:177 
ALBEE, EDWARD 1:234 
Who’s Afraid of Virginia Woolf? 
19:357 
ALBERS, JOSEF 1:235 
op art 14:100 
ALBERT, CARL 1:235 
ALBERT, LAKE 1:235 
ALBERT I, KING OF THE BELGIANS 
1:235 
ALBERT |, MARGRAVE OF 
BRANDENBURG 1:235 
ALBERT, PRINCE CONSORT OF 
ENGLAND 1:235 
Albert Memorial 8:375 
Victoria, Queen of England, 
Scotland, and Ireland 19: 169 
ALBERT, 1ST DUKE OF PRUSSIA 1:235 
ALBERTA (Canada) 1:235-240 
cities see specific city names 
climate 1:236-237 
economic activity 1:236, 1:237 
flag 1:236 
government 1:236, 1:237, 1:239 
history 1:235-236, 1:239-240 
Aberhart, William 1:50 
land and resources 1:236-237 
map 1:238 
people 1:236, 1:237 
rivers, lakes, and waterways 1:236 
Louise, Lake 4:68, 11:374 
Social Credit party 17:148 
ALBERTI, LEDN BATTISTA 1:240 
perspective 14:328-329 
ALBERTI, RAFAEL 1:240 
ALBERTUS MAGNUS, SAINT 1:240 
scholasticism 16:339 
ALBIGENSES 1:240-241 
Bogomils 3:198 
Dominic, Saint 6:202 
Dominicans 6:205 
ALBINISM 1:241 
axolotl 2:312 
coloration, biological 5: 108-109 
enzyme 7:79 
ALBINO see ALBINISM 
ALBINDNI, TOMMASO 1:241 


ALBIZU CAMPDS, PEORO 1:241 
ALBORG (Denmark) 1:241 
Denmark 6:87 
ALBRIGHT, IVAN LE LORRAINE 1:241 
social realism 17:150 
ALBRIGHT, JACOB 1:241-242 
ALBUMEN PRINT see PHOTOGRAPHY 
ALBUMIN 1:242 
ALBUQUERQUE (New Mexico) 1:242 
ALBUQUERQUE, AFONSO OE 1:242 
ALCAEUS 1:242 
ALCATRAZ 1:242 
ALCHEMY 1:242-244 
chemistry, history of 4:295 
Geber 8:188 
Paracelsus 14:234 
ALCIBIAOES 1:244 
ALCID see AUK 
ALCINDOR, LEW see ABDUL-JABBAR, 
KAREEM 
ALCOHOL 1:244-245 
ethyl alcohol 7:120 
glycerol 8:331 
glycol 8:331 
organic chemistry 14:134 
ALCOHOL CONSUMPTION 1:245-246 
alcoholism 1:246-247 
bootlegging 3:229 
breath analyzer 3:294 
fetal alcohol syndrome 7:248-249 
prohibition 15:241-242 
temperance movement 18:166 
young people 20:87 
See also specific alcoholic beverage 
names 
ALCOHOLICS ANONYMOUS 
alcoholism 1:247 
ALCOHOLISM 1:246-247 
ALCOTT, AMY 1:247 
ALCOTT, BRONSON 1:247 
transcendentalism 18:316, 18:317 
ALCOTT, LOUISA MAY 1:247 
ALCUIN 1:248 
Germany, history of 8:275 
ALOEHYOE 1:248 
carbonyl group 4:128 
formaldehyde 7:408 
organic chemistry 14:134 
ALOEN, JOHN 1:248 
ALOER 1:249 
ALDER, KURT 1:249 
ALOERMAN 1:249 
ALDINE PRESS see MANUTIUS, ALDUS 
ALDINGTON, RICHARD see DOOLITTLE, 
HILDA 
ALDISS, BRIAN W. 1:249 
science fiction 16:349 
ALDOSTERONE see ENDOCRINE 
SYSTEM; HORMONE, ANIMAL 
ALORICH, NELSON WILMARTH 1:249 
ALORICH, THOMAS BAILEY 1:249 
ALDRIDGE, IRA 1:249 
ALDRIN, EOQWIN E. 1:249-250 
Apollo program 2:46, 2:47 
space exploration 17:246 
ALDUS MANUTIUS see MANUTIUS, 
ALDUS 
ALE 1:250 
ALEATORY MUSIC 1:250 
Cage, John 4:14 
Ginastera, Alberto 8:306 


eee EE 


ALLEN, WOODY = 139 


music 13:15] 
ALECHINSKY, PIERRE 1:250 
ALEICHEM, SHOLEM 1:250 
ALEWAOINHO 1:251 
ALEIXANDRE, VICENTE 1:251 
ALEMAN, MATEO 1:251 
ALEMBERT, JEAN LE ROND D’ 1:251 
encyclopedia 7:29 
ALEPPO (Syria) 1:251 
ALESSANDRIA (Italy) 1:251 
ALESSI, GALEAZZ0 1:251-252 
ALETSCH GLACIER 1:252 
ALEUT 1:252 
ALEUTIAN ISLANDS 1:252 
Aleut 1:252 
Eskimo 7:102 
ALEXANDER, GROVER CLEVELANO 
1:252 
ALEXANOER, HAROLD GEORGE, 1ST 
EARL ALEXANOER OF TUNIS 
1:252 
ALEXANOER, LLOYD 1:252 
ALEXANOER ARCHIPELAGO 1:253 
ALEXANOER THE GREAT, KING OF 
MACEOONIA 1:253-254 
Bucephalus 3:347 
conquests 1:253 
Diadochi 6:121 
Gordian knot 8:362 
Macedonia, Kingdom of 12:13 
Roxana 16:185 
strategy and tactics, military 17:389 
ALEXANOER NEVSKY 1:254 
ALEXANOER |, EMPEROR OF RUSSIA 
1:254-255 
Holy Alliance 9:276 
Nesselrode, Karl Robert, Count 
13:254 
Russia/Union of Soviet Socialist 
Republics, history of 16:206- 
207 


Speransky, Mikhail Mikhailovich 
17:299 
ALEXANDER II, EMPEROR OF RUSSIA 
1:255 
Russia/Union of Soviet Socialist 
Republics, history of 16:207- 
208 


ALEXANDER III, EMPEROR OF RUSSIA 
1:255 
Russia/Union of Soviet Socialist 
Republics, history of 16:208 
ALEXANDER III, KING OF SCOTLAND 
1:255 
ALEXANDER, KING OF YUGOSLAVIA 
1:255-256 
ALEXANOER III, POPE 1:256 
Germany, history of 8:276 
ALEXANDER VI, POPE 1:256 
Savonarola, Girolamo 16:316-317 
ALEXANDRA FYODOROVNA, EMPRESS 
OF RUSSIA 1:256 
Nicholas Il, Emperor of Russia 
13:326 
Rasputin, Grigory Yefimovich 15:390 
ALEXANDRIA (Egypt) 1:256 
Seven Wonders of the World 16:4/3 
ALEXANDRIA (Louisiana) 1:256 
ALEXANDRIA (Virginia) 1:256-257 
ALEXANDRINE 1:257 
ALEXEYEV, VASILY 1:257 


ALEXIS, TSAR OF RUSSIA 1:257 
ALEXIUS | COMNENUS, BYZANTINE 
EMPEROR 1:257 
ALFALFA 1:257-258 
ALFIERI, VITTORIO 1:258 
tomb 18:284 
ALFONSIN, RAUL 1:258 
ALFONSO V, KING OF ARAGON 1:258 
ALFONSO I, KING OF PORTUGAL 1:258 
ALFONSO II, KING OF PORTUGAL 1:258 
ALFONSO Ill, KING OF PORTUGAL 
1:258 ; 
ALFONSO VI, KING OF LEON AND 
CASTILE 1:258 
ALFONSO X, KING OF CASTILE 1:258- 
259 
ALFONSO XII, KING OF SPAIN 1:259 
ALFONSO XIII, KING OF SPAIN 1:259 
ALFREO, KING OF ENGLANO 1:259 
Anglo-Saxon Chronicle, The 1:384 
English literature 7:57 
Old English 14:79 
ALFVEN, HANNES 1:259 
magnetohydrodynamics 12:47 
ALGAE 1:259-262 
agar 1:169 
bloom, algal 3:181 
blue-green algae 1:260, 3: 183-184 
brown algae 1:26] 
Ectocarpus 6:334 
kelp 11:34 
coral reef 5:254 
diatom 6:125-126 
dinoflagellate 6:149 
evolution 7:161 
green algae 1:260, 1:261 
Acetabularia 1:72 
Chlorella 4:366 
desmid 6:106 
Spirogyra 17:308 
stonewart 17:384 
Volvox 19:230-231 
paleobotany 14:195 
plankton 15:39-40 
Protista 15:252, 15:253 
Protozoa 15:254-256 
red algae 1:26] 
reproduction 16:41 
seaweed 16:376-377 
ALGEBRA 1:262-264 
analytic geometry 1:358 
Boolean algebra 3:227 
complex number 5:143 
determinant 6:108 
factor 7:196 
group theory 9:62 
mathematics 12:185 
mathematics, history of 12:186 
topology 18:290-291 
transformation 18:318 
Viéte, Francois 19:188 
ALGECIRAS (Spain) 1:264 
ALGER, HORATIO 1:264 
ALGERIA 1:264-268 
Algerian War 1:267-268 
Bidault, Georges 3:110 
cities see specific city names 
climate 1:264 
economic activity 1:265-267 
education 1:265 
flag 1:265 


government 1:265, 1:267 
history 1:264 1:267-268 
history 
Africa 1:140 
ben Bella, Ahmed 3:67 
land and resources 1:264-265 
map 1:266 
people 1:265 
ALGIERS (Algeria) 1:268 
ALGIN 
algae 1:262 
ALGOL (computer language) 1:268 
ALGOL (star) 
binary stars 3:119 
variable star 19: 125 
ALGONQUIN (Algonkin) (American 
Indians) 1:268 
Abnaki 1:51 
Potawatomi 15:155 
ALGORITHM 1:268 
computer 5:151, 5:153 
computer graphics 5:158-159 
computer language 5:161 
computer programming 5:163 
flowchart 7:355-356 
numerical analysis 14:5 
patent 14:265 
ALGREN, NELSON 1:268-269 
ALHAMBRA see GRANADA; MOORISH 
ART AND ARCHITECTURE 
ALI 1:269 
Shiites 17:41 
ALI, MUHAMMAD 1:269, 3:260 
ALI BABA 1:269 
ALICANTE (Spain) 1:269 
ALICE SPRINGS (Australia) 1:269 
ALICE'S ADVENTURES IN 
WONDERLAND (novel) 1:269- 
270 
Carroll, Lewis 4:154 
children’s literature 4:322 
Rackham, Arthur 15:345 
Tenniel, Sir John 18: 180 
ALICYCLIC COMPOUNDS 1:270 
ALIEN 1:270 
migrant labor 12:354 
naturalization 13:215 
ALIEN REGISTRATION ACT see SMITH 
ACT 
ALIEN AND SEDITION ACTS 1:270 
freedom of speech 8:57 
Kentucky and Virgina Resolutions 
11:45 
sedition 16:385 
ALIENATION 1:270-271 
Céline, Louis Ferdinand 4:210-211 
Marx, Karl 12:151 
Marxism 12:152-153 
ALIGHIERI, DANTE see DANTE 
ALIGHIERI 
ALIMENTARY CANAL See DIGESTION, 
HUMAN; DIGESTIVE SYSTEM 
ALIMONY 1:271 
ALIPHATIC COMPOUNDS 1:271-272 
alkane 1:273 
alkene 1:273 
alkyne 1:273-274 
cyclohexane 5:386 
ALIZARIN see DYE 
ALKALI 1:272 
production 


chemical industry 4:288-289 
ALKALI METALS 1:272 
francium 8:36 
ion and ionization 10:208-209 
lithium (element) 11:321 
potassium 15:153-154 
rubidium 16:190-191 
sodium 17:167-168 
ALKALINE EARTH METALS 1:272 
barium 2:385 
calcium 4:20 
magnesium 12:43 
radium 15:371-372 
ALKALOID 1:272 
curare 5:373 
henbane 9:201 
smoking 17:132 
strychnine 17:400 
ALKAN 1:272 
ALKANE 1:273 
carbon 4:126 
ethane 7:113 
hydrocarbon 9:397 
organic chemistry 14:133-134, 
14:136 
propane 15:246-247 
ALKENE 1:273 
ethylene 7:120 
organic chemistry 14:133-134 
ALKMAAR (Netherlands) 1:273 
ALKYNE 1:273-274 
organic chemistry 14:133-134 
“ALL IN THE FAMILY” (television show) 
radio and television broadcasting 


ALL QUIET ON THE WESTERN FRONT 
(novel) 1:274 
Remarque, Erich Maria 16:26 
ALL SAINTS’ DAY 1:274 
ALL SOULS’ DAY 1:274 
ALLAH 1:274 
God 8:336 
Islam 10:252, 10:254-256 
ALLAHABAD (India) 1:274 
ALLANTOIS (embryology) 
growth 9:64 
ALLEGHENY MOUNTAINS 1:274 
Cumberland Gap 5:370 
New York (state) 13:297 
ALLEGHENY RIVER 1:274-275 
ALLEGIANCE 1:275 
ALLEGORY 1:275 
Bunyan, John 3:375, 3:376 
Dance of Death 6:10 
Everyman 7:156 
exemplum 7:169 
fable 7:195 
Four Horsemen of the Apocalypse 


iconography 10:20-23 
Lewis, C. S$. 11:262 
medieval drama 12:237 
ALLEN, ETHAN 1:275 
ALLEN, FRED 1:275 
ALLEN, FREDERICK LEWIS 1:275 
ALLEN, GRACIE see BURNS AND 
ALLEN 
ALLEN, RICHARD 1:275-276 
African Americans 1:145, 1:150 
ALLEN, STEVE 1:276 
ALLEN, WOODY 1:276 
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ALLENBY, EDMUND HENRY HYNMAN, 
1ST VISCOUNT OF ALLENBY OF 
MEGIDDO 1:276 

World War | 20:16, 20:20, 20:23 

ALLENDE, SALVADOR 1:276-277 

ALLENTOWN (Pennsylvania) 1:277 

ALLERGY 1:277-278 

anaphylaxis 1:359 

antihistamine 2:30-31 

asthma 2:217 

diseases, occupational 6:164 

drug 6:246-247 
decongestant drugs 6:52 

hives 9:260 

ragweed 15:373 

respiratory-system disorders 16:58 

rhinitis 16:72 

skin diseases 17:106 

ALLIANCE see BALANCE OF POWER; 
specific alliances 

ALLIGATOR 1:278 

anatomy 
reptile 16:46 
crocodile 5:34 

ALLINGHAM, MARGERY 1:278-279 

ALLITERATION see FIGURES OF 
SPEECH 

ALLOSAURUS 1:279 

ALLOTROPE (chemistry) 1:279 

antimony 2:31-32 

carbon 4:125 

element 6:411 
ALLOUVEZ, CLAUDE JEAN 1:279 
ALLOY 1:279-280 

aluminum 1:291-292 

brass 3:282-283 

bronze 3:324-325 

iron 10:240 

iron and steel industry 10:243, 

10:245 

magnesium 12:43 

metal 12:286 

metallurgy 12:288 

molybdenum 13:24 

pewter 14:352-353 

stainless steel 17:328 

tin 18:260 

ALLPORT, GOROON W. 1:280 

ALLSPICE 1:280 

ALLSTON, WASHINGTON 1:280 

ALLUSION see NARRATIVE AND 
DRAMATIC DEVICES 

ALLUVIAL FANS 1:280-281 

basin and range 2:407 
desert 6:103 

landform evolution 11:156 
river delta 16:103 

ALMA-ATA 1:281 

ALMA-TADEMA, SIR LAWRENCE 
1:281 

ALMAGEST see PTOLEMY 

ALMAGRO, DIEGO DE 1:281 

Pizarro, Francisco 15:34 

ALMANAC 1:281 

Banneker, Benjamin 2:376 
Billings, Josh 3:118 
Poor Richard's Almanack 15:124 

ALMANDINE see GARNET 

ALMEIOA, FRANCISCO DE 1:281 

ALMERIA (Spain) 1:281-282 

ALMOND 1:282 


ALMORAVIDS 
Moorish art and architecture 13:72 
ALOE 1:282 
ALONSO, ALICIA 1:282 
ALORESE 1:282 
ALOUETTE 1:282-283 
ALP-ARSLAN 1:283 
ALPACA 1:283 
ALPHA CENTAURI see STAR 
ALPHA PARTICLE see RADIOACTIVITY 
ALPHABET see WRITING SYSTEMS, 
EVOLUTION OF; specific letters 
ALPHER, R. A. 
background radiation 2:326 
big bang theory 3:111-112 
cosmology 5:277 
ALPHONSUS LIGUORI, SAINT 1:283 
ALPHORN 1:283 
ALPINE TUNDRA see MOUNTAIN LIFE 
ALPS 1:283-285 
Blanc, Mont 3:171 
Brenner Pass 3:297 
climate and drainage 1:285 
Dinaric Alps 6:148 
Dolomites 6:197 
Europe 7:132 
Germany 8:269 
Jungfrau 10:407-408 
Jura 10:413 
map 1:284 
Matterhorn 12:191 
Mer de Glace 12:265 
Punic Wars 15:299 
regional cultures 1:284 
Saint Bernard Pass 16:241 
Saint Gotthard Pass 16:243 
Simplon Pass 17:86 
tunnel 18:373 
vegetation and animal life 1:285 
ALSACE-LORRAINE (France) 1:285 
Lotharingia 11:365 
World War | 20:24 
ALSOP, JOSEPH ANO STEWART 1:285 
ALSTON, WALTER 1:285-286 
ALTAI MOUNTAINS 1:286 
ALTAIC LANGUAGES see URAL-ALTAIC 
LANGUAGES 
ALTAMIRA (Spain) 1:286 
prehistoric art 15:190, 15:19/ 
ALTAR 1:286 
iconography 10:21 
Rome, ancient 16: 162 
ALTOORFER, ALBRECHT 1:286-287 
Danube school 6:15 
Mannerism (art) 12:102 
ALTER, DAVID 
element 6:410 
ALTERATION, MINERAL 1:287 
ALTERNATING CURRENT 1:287 
capacitor 4:112 
circuit, electric 4:397, 4:398, 4:399 
generator 8:202 
impedance 10:55 
motor 13:105 
rectifier 15:408 
Tesla, Nikola 18:193 
transformer 18:318-319 
Westinghouse, George 19:335 
ALTERNATION OF GENERATIONS 
1:287-288 
algae 1:259 


bryophyte 3:345 
fern 7:244-245 
plant 15:46 
pollen 15:103 
tracheophyte 18:307 
ALTERNATIVE SCHOOLS 
free schools 8:53 
ALTERNATOR 
generator 8:202 
ALTGELO, JOHN PETER 1:288 
ALTIMETER 1:288 
ALTITUDE 1:288 
ALTITUDE SICKNESS see HYPOXIA 
ALTMAN, ROBERT B. 1:288 
ALTO see CONTRALTO 
ALTOONA (Pennsylvania) 1:288 
ALTRICIAL ANIMAL 
precocial animal 15:184 
ALTRUISM 1:288-289 
ALUM 1:289 
alumina 1:289 
ALUMINA 1:289 
ALUMINUM 1:289-292 
alloys 1:291-292 
alum 1:289 
alumina 1:289, 1:291 
aluminum industry 1:290-291 
anodizing 2:3 
bauxite 1:291, 3:13 
cryolite 5:355 
electrolysis 6:397 
ore deposits, map 14:12] 
physical properties 1:289-290 
production 1:292 
map 1:290 
silicate minerals 17:78 
uses 1:292 
ALVARADO, JUAN BAUTISTA 1:292 
ALVARADO, PEDRO DE 1:292-293 
ALVAREZ, LUIS WALTER 1:293 
accelerator, particle 1:68 
extinction 7:182 
ALYSSUM 1:293 
ALZHEIMER’S DISEASE 1:293 
aluminum 1:289 
AM see AMPLITUDE MODULATION 
AMA see AMERICAN MEDICAL 
ASSOCIATION 
AMADI, ELECHI 1:293 
AMADO, JORGE 1:293-294 
AMALFI (Italy) 1:294 
AMALGAM, METALLIC see MERCURY 
(element) 
AMALGAMATED CLOTHING AND 
TEXTILE WORKERS UNION 1:294 
AMALIENBURG PAVILION see 
NYMPHENBURG PALACE 
AMANA SOCIETY 1:294 
AMARANTH (botany) 1:294 
agriculture and the food supply 
1:185 
AMARILLO (Texas) 1:294 
AMARNA, TELL EL- (Egypt) 1:295 
Egypt, ancient 6:370 
AMARYLLIS 1:295 
sternbergia 17:365 
AMATEUR ATHLETIC UNION OF THE 
UNITED STATES 1:295 
basketball 2:407 
Sullivan Award 18:16 
track and field 18:308 
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AMATI (family) 1:295 
Stradivari (family) 17:386 
AMAZING STORIES (periodical) 
science fiction 16:348-349 
AMAZDN RIVER 1:296-297 
Amazon Pact 1:297 
map 1:296 
Negro, Rio 13:237-238 
Orellana, Francisco de 14:128-129 
resources and development 1:297 
river and stream 16:101 
tidal bore 1:296 
AMAZONS 1:297 
AMBARTSUMIAN, VIKTOR 
AMAZASPOVICH 1:297 
AMBASSADOR see FOREIGN SERVICE 
AMBER 1:297-298 
AMBERGRIS 1:298 
AMBLER, ERIC 1:298 
AMBOINESE see AMBONESE 
AMBONESE 1:298 
AMBROSE, SAINT 1:298 
AMBULANCE see PARAMEDIC 
AMEBIASIS 1:298 
Entamoeba 1:72 
AMELING, ELLY 1:298 
AMENHOTEP I, KING OF EGYPT 1:298 
AMENHOTEP III, KING OF EGYPT 
1:298-299 
AMENHOTEP IV see AKHENATEN 
AMENOPHIS see AMENHOTEP I, KING 
OF EGYPT 
AMENORRHEA see MENSTRUATION 
AMERICA 1:299 
See also CENTRAL AMERICA, 
MESOAMERICA; NORTH 
AMERICA; SOUTH AMERICA; 
specific country names 
AMERICAN ACAOEMY OF ARTS ANO 
LETTERS 1:299 
AMERICAN ACAOEMY OF ARTS ANO 
SCIENCES 1:299 
AMERICAN ANTI-SLAVERY SOCIETY 
abolitionists 1:52 
Garrison, William Lloyd 8:176 
Tappan (family) 18:116 
AMERICAN ART ANO ARCHITECTURE 
1:299-310 
abstract expressionism 1:58-60, 
1:309-310 
academies of art 1:64 
architecture 1:299-300, 2:94-95 
Armory Show 2:135 
art 2: 155-156, 2:158 
art collectors and patrons 2:159 
Art Nouveau 2:164-165 
Arts and Crafts movement 2:178 
Ashcan school 2:182 
Carrére and Hastings 4:153 
cast-iron architecture 4:169-170 
colonial styles in North America 
5:96-99 
color-field painting 5:101 
craft 5:315, 5:316 
Currier and Ives 5:377 
federal style 7:229-230 
folk art 7:372-373 
genre painting 1:305, 1:306 
glassware, decorative 8:324 
Gothic Revival 8:375-376 
graphic arts 8:403-404 
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historic preservation 9:253-254 

house (in Western architecture) 
9:328-329 

Hudson River school 9:347 

landscape architecture 11:161 

landscape painting 1:305- 306, 
1:308 

limners 11:298 

McKim, Mead, and White 12:24 

Monticello 13:61 

Morgan, Julia 13:78 

Pei, |. M. 14:286 

portraiture 15-139 

Richardson, Henry Hobson 16:86 

Roche, Kevin 16:114-115 

Saint John the Divine, Cathedral of 
16:243 

Saint Patrick's Cathedral 16:248- 
249 

sculpture 1:303-304, 16:366, 
16:367 


social realism 17:150 
Sullivan, Louis 18:15 
Trumbull, John 18:357-358 
Vaux, Calvert 19:130 
White, Stanford 19:350 
White House 19:351-352 
Wright, Frank Lloyd 20:47-48 
Yamasaki, Minoru 20:69-70 
See also other specific architect and 
artist names 
AMERICAN ASSOCIATION FOR THE 
AOVANCEMENT OF SCIENCE 
1:310 
AMERICAN ASSOCIATION OF RETIRED 
PERSONS 1:310 
AMERICAN ASSOCIATION OF 
UNIVERSITY PROFESSORS 
1:310 
academic freedom 1:62 
AMERICAN ASSOCIATION OF 
UNIVERSITY WOMEN 1.310 
Palmer, Alice Freeman 14:211 
AMERICAN AUTOMOBILE ASSOCIATION 


1:310 
AMERICAN BALLET THEATRE 1:310 
Alonso, Alicia 1:282 
Baryshnikov, Mikhail 2:396-397 
Kirkland, Gelsey 11:78 
Tharp, Twyla 18:208 
AMERICAN BANKERS ASSOCIATION 
1:310-311 
AMERICAN BAR ASSOCIATION 1:311 
AMERICAN BOOK AWARDS see 
NATIONAL BOOK AWARDS 
AMERICAN BROADCASTING COMPANY 
see RADIO AND TELEVISION 
BROADCASTING 
AMERICAN CIVIL LIBERTIES UNION 
1:31] 
Frankfurter, Felix 8:41 
freedom of speech 8:58 
Thomas, Norman 18:232 
AMERICAN COLONIZATION SOCIETY 
1:31] 
Liberia 11:270 
AMERICAN COMMUNIST PARTY see 
COMMUNIST PARTY, U.S.A. 
AMERICAN EXPRESS COMPANY 
traveler's check 18:330 
AMERICAN FALLS see NIAGARA FALLS 


AMERICAN FARM BUREAU 
FEDERATION 1:311 
AMERICAN FEDERATION OF LABOR 


ANO CONGRESS OF INDUSTRIAL 


ORGANIZATIONS 1:311-312 
Gompers, Samuel 8:357 
Green, William 9:38 
Kirkland, Lane 11:78 
Meany, George 12:211 
See also specific union names 
AMERICAN FEDERATION OF 
MUSICIANS 1:312 
AMERICAN FEDERATION OF STATE, 
COUNTY, AND MUNICIPAL 
EMPLOYEES 1:312 
AMERICAN FEDERATION OF TEACHERS 
1:312 
teaching 18:135 
AMERICAN FILM INSTITUTE 1:312 
AMERICAN FOXHOUND 1:312-313 
AMERICAN FRIENOS SERVICE 
COMMITTEE 1:313 
AMERICAN FUR COMPANY 1:313 
AMERICAN HISTORY see UNITED 
STATES, HISTORY OF THE 
AMERICAN INDEPENDENT PARTY 
1:313 
Wallace, George 19:246-247 
AMERICAN INOIAN MOVEMENT 1:313 
Sioux 17:94 
Wounded-Knee 20:45 
AMERICAN INDIANS see INDIANS, 
AMERICAN 
AMERICAN INSTITUTE OF CERTIFIED 
PUBLIC ACCOUNTANTS 1:71 
AMERICAN KENNEL CLUB 1:313 
AMERICAN LANGUAGE 7:56 
AMERICAN LEGION 1:313-314 
AMERICAN LIBRARY ASSOCIATION 
1:314 
AMERICAN LITERATURE 1:314-321 
African-American literature 1:142, 
1:149, 1:315, 1:318, 1:320 
Bay Psalm Book 3:14 
beat generation 3:24 
colonial 1:314-315 
Depression of the 1930s 1:319-320 
early national period 1:315-316 
essay 7:107 
Federal Writers’ Project 7:230 
Gothic romance 8:376 
Harlem Renaissance 9:139 
Knickerbocker group 11:85 
Lost Generation 11:364 
novel 13:403-404 
novella and novelette 13:404 
post—Civil War 1:317-319 
post-World War | 1:319 
post-World War II 1:320-321 
realism 15:403 
renaissance (romantic movement) 
1:316-317 
science fiction 16:348-350 
short story 17:58 
transcendentalism 18:316-317 
See also specific genres and 
movements 
AMERICAN MEDICAL ASSOCIATION 


1:321 
AMERICAN MOTORS CORPORATION 
automotive industry 2:300, 


2:301-302 
Nash, Charles William 13:197 
AMERICAN MUSEUM OF NATURAL 
HISTORY 
Andrews, Roy Chapman 1:374 
AMERICAN MUSIC 1:321-325 
anthem 2:16 
barbershop quartet 2:382 
Bernstein, Leonard 3: 90-91 
bluegrass music 3:186 
blues 3:186 
colonial period 1:321-322 
Converse, Frederick Shepherd 5:231 
Copland, Aaron 5:246 
country and western music 5:302 
Cowell, Henry 5:310 
dance 6:6-7 
Gershwin, George and Ira 8:286 
Gottschalk, Louis Moreau 8:377 
Gould, Morton 8:378-379 
Ives, Charles 10:291 
jazz 8:336-339 
minimalism 12:378 
musical comedy 13: 154-156 
19th century 1:322-324 
opera 14:404-405 
operetta 14:405 
ragtime 15:373 
rhythm and blues 16:79-80 
rock music 16:115-118 
Schuller, Gunther 16:341-342 
song 17:190 
soul music 17:196 
swing 18:66 
20th century 1:324-325 
See also FOLK MUSIC; specific 
musician names 
AMERICAN NATIONAL THEATER AND 
ACAOEMY 1:325 
AMERICAN PARTY see KNOW-NOTHING 
PARTY 
AMERICAN PHILOSOPHICAL SOCIETY 
1:325 
AMERICAN PSYCHIATRIC 
ASSOCIATION 1:325 
AMERICAN QUARTER HORSE see 
HORSE 
AMERICAN RED CROSS see RED CROSS 
AMERICAN REVOLUTION 1:326-337 
American literature 1:315 
Freneau, Philip 8:85 
American military figures 1:329-333 
Allen, Ethan 1:275 
Arnold, Benedict 2:142 
Barry, John 2:393 
Gates, Horatio 8:181 
Greene, Nathanael 9:41 
Hale, Nathan 9:112-113 
Herkimer, Nicholas 9:220 
Knox, Henry 11:89 
Lee, Charles 11:228 
Marion, Francis 12:130 
Mifflin, Thomas 12:353 
Molly Pitcher 13:22 
Montgomery, Richard 13:60 
Morgan, Daniel 13:78 
Revere, Paul 16:62-63 
Sullivan, John 18:14-15 
Sumter, Thomas 18:18 
Washington, George 19:271-272 
Wayne, Anthony 19:297 


See also other specific names 
American political figures 
Adams, John 1:86, 1:87 
Adams, Samuel 1:89, 1:90 
Boudinot, Elias 3:251 
Bowdoin, James 3:256-257 
Deane, Silas 6:44 
Dickinson, John 6:130 
Duer, William 6:261 
Franklin, Benjamin 8:43 
Galloway, Joseph 8:152 
Hamilton, Alexander 9:120-121 
Hancock, John 9:126 
Hanson, John 9:133 
Henry, Patrick 9:203 
Hopkins, Stephen 9:297 
Laurens, Henry 11:199 
Lynch, Charles 11:412 
Morris, Robert (merchant) 13:85- 
86 
Paine, Thomas 14:182 
Salomon, Haym 16:259 
Thomas, Isaiah 18:231-232 
Thomson, Charles 18:234 
Warren, Joseph 19:259 
See also other specific names 
battles 1:330-337 
Bunker Hill, Battle of 3:374 
Lexington and Concord, Battles of 
11:265 
Monmouth, Battle of 13:42 
Saratoga, Battles of 16:292 
Ticonderoga 18:249 
Trenton, Battle of 18:336 
Valley Forge 19:112 ~ 
Yorktown Campaign 20:83 
See also other specific battle 
names 
British Empire 3:316 
British military and political figures 
1:330 
André, John 1:373 
Burgoyne, John 3:379 
Burke, Edmund 3:380 
Carleton, Guy, 1st Baron 
Dorchester 4:138 
Cornwallis, Charles Cornwallis, 
lst Marquess 5:264 
Germain, Lord George 8:252 
Howe, William Howe, 5th Viscount 
9:342 
North, Lord 13:360 
Rockingham, Charles Watson- 
Wentworth, 2d Marquess of 
16:127 
See also other specific names 
causes 
Boston Massacre 3:242 
Boston Tea Party 3:242-243 
French and Indian Wars 8:70-73 
Intolerable Acts 10:200-201 
Molasses Act 13:16 
Stamp Act 17:331 
Townshend Acts 18:305 
writ of assistance 20:50 
colonies 1:326-329 
Common Sense 5:127 
Continental Congress 5:227 
Conway Cabal 5:232 
Declaration of Independence 6:50- 
52 
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foreign aid 
Kalb, Johann 11:7 
Knyphausen, Wilhelm, Baron von 
11:89-90 
Kosciuszko, Tadeusz 11:107 
Lafayette, Marie Joseph Paul Yves 
Roch Gilbert du Motier, Marquis 
de 11:139-140 
Pulaski, Kasimierz 15:293 
Rochambeau, Jean Baptiste 
Donatien de Vimeur, Comte de 
16:114 
Steuben, Friedrich Wilhelm, Baron 
von 17:366 
Green Mountain Boys 9:39 
guerrilla 9:77 
Hessians 9:230 
Indian participation 
Brant, Joseph 3:281 
Cornplanter 5:263 
Loyalists 11:385 
Maine 12:60 
map 1:33] 
minutemen 12:39] 
naval activity 
Jones, John Paul 10:386-387 
navy 13:225 
Whipple, Abraham 19:346 
New York (state) 13:302 
North Carolina 13:378 
painting 
Trumbull, John 18:357-358 
Paris, treaties of 14:247 
Pennsylvania 14:299 
songs 
Billings, William 3:118 
Sons of Liberty 17:192 
uniform 1:330, 2:140 
United States, history of the 19:5/- 
oo 
West Virginia 19:332 
AMERICAN SADDLE HORSE see HORSE 
AMERICAN SAMOA 1:337 
Samoa 16:268 
Western Samoa 19:334-335 
AMERICAN SHORTHAIR CAT 1:337 
cat 4:179 
AMERICAN SIGN LANGUAGE see SIGN 
LANGUAGE 
AMERICAN SOCIETY FOR THE 
PREVENTION OF CRUELTY TO 
ANIMALS see SOCIETY FOR THE 
PREVENTION OF CRUELTY TO 
ANIMALS 
AMERICAN STAFFORDSHIRE TERRIER 
1:338 
AMERICAN TELEPHONE AND 
TELEGRAPH COMPANY see 
TELEPHONE; TELSTAR 
AMERICAN WATER SPANIEL 1:338 
AMERICANS FOR OEMOCRATIC ACTION 
1:338 
AMERICA’S CUP 1:338-339 
boat and boating 3: 190, 3:191 
AMERICIUM 1:339 
Seaborg, Glenn T. 16:371 
AMES, OAKES 
Crédit Mobilier of America 5:323 
AMESIAN see SIGN LANGUAGE 
AMETHYST 1:339 
AMHARA (Ethiopian people) 1:339 


AMHARIC 
Afroasiatic languages 1:167, 1:168 
AMHERST (Massachusetts) 1:339 
AMHERST (Nova Scotia) 1:340 
AMHERST, JEFFREY, BARON AMHERST 
1:340 
AMHERST COLLEGE 1:340 
AMICHAI, YEHUOA 1:340 
AMIDA 
Buddha 3:352 
Buddhism 3:355 
AMIDE 1:340 
organic chemistry 14: 134 
AMIENS (France) 1:340 
cathedral 2:92 8:370 
AMIENS, TREATY OF 
Napoleonic Wars 13:193 
AMIN OADA, 101 1:340 
Uganda 18:403, 18:405 
AMINE 1:341 
aniline 1:389 
hormone, animal 9:299 
organic chemistry 14: 134 
AMINO ACID 1:341 
enzyme 7:76-79 
evolution 7:165 
genetic code 8:203-206 
genetics 8:215 
hormone, animal 9:299 
nitrogen cycle 13:344 
peptide 14:304 
protein 15:251 
Sanger, Frederick 16:283 
AMINOGLYCOSIDES 
antibiotics 2:26-27 
AMIS, KINGSLEY 1:341 
AMISH see MENNONITES 
AMMAN (Jordan) 1:341 
Jordan 10:392 
AMMANATI, BARTOLOMMEO 1:341 
Mannerism (art) 12:102 
AMMANN, OTHMAR HERMANN 1:341- 
342 
AMMETER 1:342 
AMMONIA 1:342 
excretory system 7:168 
Haber, Fritz 9:100 
nitrogen cycle 13:344 
AMMONITE 
extinction 7:182 
AMMONOID 1:342 
AMMONS, A. R. 1:342 
AMMUNITION 1:342-344 
depth charge 6:95 
dumdum bullet 6:265 
explosives 
shrapnel 17:61 
firearms 7:289-290 
torpedo (projectile) 18:294-295 
AMNESIA 1:344 
psychopathology 15:275 
AMNESTY 1:344 
pardon 14:243 
AMNESTY INTERNATIONAL 1:344 
AMNIOCENTESIS 1:344-345 
pregnancy and birth 15:187 
Tay-Sachs disease 18:129 
AMNIOTIC SAC see DEVELOPMENT; 
PREGNANCY AND BIRTH 
AMOEBA 1:345 
amebiasis 1:298 


Protozoa 15:255 
Rhizopoda 16:73 
AMON-RE 1:345 
AMORITES 1:345 
Babylonia 2:323 
Hammurabi, King 9:123 
AMORPHOUS CARBON 
carbon 4:125-126 
AMORTIZATION 1:345-346 
AMOS, BOOK OF 1:346 
“AMOS 'N’ ANOY” (radio and television 
show) 1:346 
AMOY see XIAMEN 
AMPERE 1:346 
coulomb 5:298 
AMPERE, ANDRE MARIE 1:346 
magnetism 12:45 
AMPEROMETRY 
electrochemistry 6:395 
AMPHETAMINE 1:346-347 
stimulant 17:373-374 
AMPHIBIANS 1:347-350 
aging 1:172 
Classification (biological) 1:348 
coloration, biological 1:350 
evolution 7:161-163 
frog 8:93-95 
habitat and distribution 1:348 
life cycle 1:349-350 
molting 13:23 
parthenogenesis 14:257 
regeneration 16:10, 16:1 
reptile 16:46, 16:47 
respiratory system 16:56 
salamander and newt 16:254 
siren 17:95 
structure and function 1:348-349 
toad 18:271 
urine 19:93 
AMPHIBIOUS WARFARE 1:350 
Marine Corps, U.S. 12:127-129 
AMPHIBOLE 1:350-351 
asbestos 2:179 
AMPHINEURA see CHITON (mollusk) 
AMPHIOXUS 1:351 
AMPHIPOD 1:351 
AMPHITRYON 1:351 
AMPICILLIN 
antibiotics 2:26 
AMPLIFIER 1:351-352 
feedback 7:231-232 
integrated circuit 10:174 
sound recording and reproduction 
17:200, 17:204 
triode 18:343 
AMPLITUDE MOOULATION 1:352 
antenna (electronics) 2:16 
interference (physics) 10:180-181 
radio 15:350-352 
waves and wave motion 19:295-296 
AMRITSAR (India) 1:352 
Sikhs 17:75 
AMSBERG, CLAUS von 
Beatrice, Queen of the Netherlands 
3:24 
AMSTERDAM (Netherlands) 1:352-353 
history 
Sephardim 16:403 
AMTRAK 1:353-354 
railroad 15:375, 15:378 
AMU DARYA (river) 1:354 


Aral Sea 2:68 
Bactria 2:332 
AMULET 1:354 
evil eye 7:158 
fetish 7:249 
magic 12:40 
AMUNDSEN, ROALD 1:354 
Antarctic 2:12 
Arctic 2:101 
Northwest Passage 13:387 
AMUR RIVER 1:354 
AMUSEMENT PARK see CARNIVALS AND 
FAIRS 
AMYL NITRITE 1:354 
AMYOTROPHIC LATERAL SCLEROSIS 
1:354-355 
AN-SHAN see ANSHAN 
ANABAPTISTS 1:355 
Baptists 2:379 
Hutterian Brethren 9:392 
Mennonites 12:260 
ANABOLIC STEROID see STEROID 
ANACONOA (Montana) 1:355 
ANACONDA (snake) 1:355 
ANACONDA COPPER MINING COMPANY 
5:410 
ANACREON 1:355 
ANAEROBE 1:355 
ANAFRAMIL (drug) 
manic-depressive psychosis 12:95 
ANAGRAM 1:356 
ANAHEIM (California) 1:356 
ANALGESIC 1:356 
anesthetics 1:378 
aspirin 2:212 
codeine 5:78 
Darvon 6:20 
Demerol 6:72 
heroin 9:223 
morphine 13:85 
opium 14:107 
ANALOG OEVICES 1:356-357 
computer 5:146-147, 5:153 
differential analyzer 6:138 
digital technology 6:144-145 
digital-to-analog converter 6:145 
hybrid computer 9:394-395 
sound recording and reproduction 
17:199-200 
ANALOG-TO-DIGITAL CONVERTER 
1357 
multiplexer 13:125 
ANALYSIS (mathematics) 
mathematics 12:185 
mathematics, history of 12:188 
ANALYTIC GEOMETRY 1:357-358 
coordinate systems 5:242-243 
Fermat, Pierre de 7:241-242 
graph 8:401 
line 11:305 
mathematics 12:185 
mathematics, history of 12:187 
topology 18:290-291 
ANALYTIC ANO LINGUISTIC 
PHILOSOPHY 1:358-359 
logical positivism 11:345-346 
Moore, G. E. 13:70 
philosophy 14:377 
positivism 15:148 
Russell, Bertrand 16:201 
Ryle, Gilbert 16:227 


Wisdom, John 19:393-394 
Wittgenstein, Ludwig 19:397-398 
ANALYTICAL CHEMISTRY 1:359 
chemistry, history of 4:299 
filtration 7:276 
ANAPEST see VERSIFICATION 
ANAPHYLAXIS 1:359 
shock 17:54 
ANARCHISM 1:359-360 
Bakunin, Mikhail Aleksandrovich 
2:343 
Goldman, Emma 8:35] 
Kropotkin, Pyotr Alekseyevich 11:112 
Proudhon, Pierre Joseph 15:257 
Sacco and Vanzetti 16:231 
socialism 17:157 
See also NIHILISM 
ANASAZI (American Indians) 1:360- 
362 
Arizona 2:120-121 
art 4:205 
Canyon de Chelly National 
Monument 4:111 
cliff dwellers 5:48 
kiva 11:81 
North American archaeology 13:372- 
373 
ANATOLIA 
Lausanne, Treaty of 11:199-200 
ANATOLIA, ANCIENT 1:362-363 
archaeology 
Halicarnassus 9:114 
art 
Islamic art and architecture 
10:256-259 
Bithynia 3:157 
Cilicia 4:391 
Galatia 8:143-144 
Hittites 9:259-260 
lonia 10:209 
Lydia 11:410 
Miletus 12:356 
Mithradates VI, King of Pontus 
12:411 
Pergamum 14:309 
Phrygia 14:406 
Pontus 15:123 
Seleucids (dynasty) 16:389-390 
Turkey 18:380-381 
ANATOMY 1:363-365 
beetle 3:43 
biology 3:129 
bird 3:139, 3:142-143, 3:144 
brain 3:271, 3:272-273 
butterflies and moths 3:402, 3:406, 
3:407 
cat 4:178 
caterpillar 4: 186 
chordate 4:372-373 
coelenterate 5:79 
coelom 5:80 
connective tissue 5:194 
crustacean 5:354 
ear 6:291-292 
echinoderm 6:32] 
fish 7:295-296, 7:297 
shark 17:24 
histology 9:253 
horse 9:305, 9:306-307 
Stubbs, George 17:402 
human body see HUMAN BODY 


insect 10: 165-168 
lungs 11:400-401 
lymphatic system 11:4/1-412 
mammal 12:80 
mollusk 13:20 
monkey 13:38-41 
nose 13:396 
primate 15:217-218 
reptile 16:46, 16:47-48 
snake 17:135, 17:137-139 
respiratory system 16:55-57 
skeletal system 17:100-101 
spider 17:302-303 
sponge 17:311-312 
surgery 18:37 
Vesalius, Andreas 19:160 
zoology 20:122 
ANATOMY OF MELANCHOLY, THE (book) 
Burton, Robert 3:391 
ANAXAGORAS 1:365 
ANAXIMANDER 1:365 
Thales of Miletus 18:207 
ANAXIMENES 1:365-366 
ANC see AFRICAN NATIONAL 
CONGRESS 
ANCESTOR WORSHIP 1:366 
Ashanti 2:182 
Hinduism 9:246 
sacrifice 16:233 
Zulu 20:126 
ANCHISAURUS 1.366 
ANCHISES 1:366 
ANCHOR 1:366 
buoy 3:376 
ANCHORAGE (Alaska) 1:366 
ANCHOVY 1:367 
fishing industry 7:307 
ANCIENT MARINER see RIME OF THE 
ANCIENT MARINER, THE (poem) 
ANCIENT ROME see ROME, ANCIENT 
ANCONA (Italy) 1:367 
AND QUIET FLOWS THE DON (novel) 
Sholokhov, Mikhail Aleksandrovich 
17:56 
ANDALUSIA (Spain) 1:367 
Spain, history of 17:271 
ANDALUSITE 1-367 
ANOAMAN ISLANDS (India) 1:367 
Nicobar Islands 13:327-328 
ANDEAN CIVILIZATION 
Chavin de Hudntar 4:278-279 
Pachacamac 14:171 
Paracas 14:233 
ANDERSEN, HANS CHRISTIAN 1:367- 
368 
ANDERSEN NEX@, MARTIN see NEX@, 
MARTIN ANDERSEN 
ANDERSON, CARL DAVID 1:368 
cloud chamber 5:59 
ANDERSON, JOHN 1:368 
ANDERSON, DAME JUDITH 1:368 
ANOERSON, MARGARET 1:368-369 
ANDERSON, MARIAN 1:369 
ANDERSON, MAXWELL 1:369 
ANDERSON, SHERWO000 1:369 
Winesburg, Ohio 19:385 
ANDERSONVILLE PRISON 1:369 
ANOERSSON, JOHAN GUNNAR 1:369 
ANDES 1:370-371 
Argentina 2:104, 2:106 
Chile 4:325 


climate, vegetation, and fauna 
1:371 


economy 1:371 
Huascaran 9:345 
map 1:370 
peaks 
Aconcagua 1:76 
people 1:371 
Peru 14:329 
Titicaca, Lake 18:267 
topography 1:370 
ANDESITE 1:371 
ANOORRA 1:371-372 
economy 1:371 
flag 1:372 
government and history 1:371-372 
land and people 1:371 
map 1:372 : ; 
ANDRAOA E SILVA, JOSE BONIFACIO 
DE 1:372 
ANDRAOE, MARIO DE 1:372 
ANDRASSY, GYULA, COUNT 1:373 
ANORE, JOHN 1:373 
ANDREA DEL CASTAGNO 1:373 
ANDREA DEL SARTO 1:373-374 
ANDREA DORIA (ship) 6:213 
ANDRETTI, MARIO 1:374 
ANOREW, SAINT 1:374 
ANOREW II, KING OF HUNGARY 1:374 
ANDREWES, LANCELOT 1:374 
ANDREWS, ROY CHAPMAN 1:374 
ANDREYEV, LEONID NIKOLAYEVICH 
1:374-375 
ANDREYEY, V. V. 
balalaika 2:343 
ANDRIC, IVO 1:375 
ANDROCLES 1:375 
ANDROGEN see SEX HORMONES 
ANOROMACHE 1:375 
ANOROMEDA (astronomy) 1:375 
ANOROMEOA (mythology) 1:375 
ANOROMEOA GALAXY 1:375 
Local Group of galaxies 11:335 
ANOROPOV, YURI V. 1:376 
ANDROS, SIR EDMUND 1:376 
ANEMIA 1:376 
blood 3:179-180 
Cooley’s anemia 5:238 
pregnancy and birth 15:187 
sickle-cell disease 17:67-68 
uremia 19:93 
ANEMOMETER 1:376-377 
ANEMONE 1:377 
ANESTHETICS 1:377-378 
acupuncture 1:82-83 
analgesic 1:356 
chloroform 4:367 
hypnosis 9:413 
medicine, history of 12:223 
procaine 15:238 
surgery 18:37-38 
ANEURYSM 1:378-379 
cardiovascular diseases 4:133 
stroke 17:399 
ANGEL 1:379 
fallen see DEMON: SATAN 
Gabriel 8:139-140 
Islam 10:254-255 
ANGEL FALLS 1:379 
Venezuela 19:144 
ANGELFISH 1:379-380 


ANGOLA 


ANGELICO, FRA 1:380-381 
ANGELOU, MAYA 1:381 
ANGER see EMOTION 
ANGERS (France) 1:381 
ANGEVINS (dynasties) 1:381 
Anjou 1:412 
Great Britain, history of 9:5, 9:6 
Hundred Years’ War 9:376 
Hungary 9:380 
Italy, history of 10:286 
Normans 13:359 
Sicilian Vespers 17:66 
ANGINA see HEART DISEASES 
ANGIOPLASTY 1:381 
atherosclerosis 2:236 
radiology 15:368 
surgery 18:38 
ANGIOSPERM 1:381 
flower 7:355-361 
reproduction 16:41 
tracheophyte 18:306, 18:307 
tree 18:332, 18:333 
ANGKOR (Cambodia) 1:381-382 
Angkor Wat 2:203, 2:205 
Southeast Asian art and 
architecture 17:235 
ANGLE 1:382 
ANGLERFISH 1:382-383 
deep-sea life 6:54 
ANGLESEY see GWYNEDD 
ANGLICAN COMMUNION 1:383 
anthem 2:16 
Book of Common Prayer 3:221 
Canada, Anglican Church of 4:85 
canon law 4:108 ‘ 
Canterbury, archbishop of 4:110 
confirmation 5:174-1/75 
encyclical 7:28 
England, Church of 7:45 
English music 7:67 
Episcopal church 7:84-85 
hymn 9:410 
liturgy 11:325 
Oxford movement 14:164 
Thirty-nine Articles 18:229 
ANGLING see FISHING (sport) 
ANGLO-DUTCH WARS 1:383 
Louis XIV, King of France 11:371 
Ruyter, Michiel Adriaanszoon de 
16:224 
Witt, Johan de 19:396 


ANGLO-SAXON CHRONICLE, THE 1:384 


ANGLO-SAXON LANGUAGE see OLD 
ENGLISH 

ANGLO-SAXON LITERATURE see 
ENGLISH LITERATURE 

ANGLO-SAXONS 1:384 


English art and architecture 7:45-46 


English language 7:54-55 

English literature 7:56-58 
Beowulf 3:78 

Great Britain, history of 9:4 

kingdoms 
Mercia 12:266 
Northumbria 13:387 
Wessex 19:324 

kings see specific king names 

map 1:384 

Old English 14:79 

Sutton Hoo ship burial 18:49 

ANGOLA 1:384-387 
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economic activity 1:385, 1:387 
flag 1:385 
history and government 1:387 
Neto, Agostinho Antonio 13:260 
Santos, José Eduardo dos 16:289 
Savimbi, Jonas 16:315 
land and resources 1:384-385 
map 1:386 
people 1:385 
Herero 9:219 
Ovimbundu 14:161 
slavery 17:119 
ANGORA (fiber) 1:387 
ANGORA (Turkey) see ANKARA 
ANGORA CAT 1:387-388 
cat 4:179 
longhaired cats 11:355-356 
Maine coon cat 12:61 
ANGOULEME (France) 1:388 
ANGSTROM 1:388 
ANGSTROM, ANDERS JONAS 1:388 
ANGUILLA 1:388 
ANGUISSOLA, SOFONISBA 1:388 
ANGULAR MOMENTUM 1:388 
atom 2:249 
conservation, laws of 5:200 
Coriolis effect 5:258 
gyroscope 9:98 
moment of inertia 13:24 
precession 15:181 
ANGUS (Scotland) 1:388-389 
ANGUS CATTLE see CATTLE AND 
CATTLE RAISING 
ANHUI (Anhwer) (China) 1:389 
ANHYDRIDE 1:389 
ANHYDRITE 1:389 
ANI 1:389 
ANILINE 1:389 
ANIMAL 1:389-392 
anatomy 
shell 17:31-33 
behavior see ANIMAL BEHAVIOR 
coloration, biological 5: 108-109 
communication see ANIMAL 
COMMUNICATION 
desert life 6:104-105 
diseases, animal 6:161-163 
domestication see ANIMAL 
HUSBANDRY 
ecology 6:325-330 
endangered species 7:30-31 
experimentation see ANIMAL 
EXPERIMENTATION 
eye 7:188-19] 
fiber, natural 7:253, 7:254 
fur 8:123 
group division by gut development 
1:390 


habitat 9:100-101 

savanna life 16:313-3/4 
hormone, animal 9:299-302 
invertebrate 10:202-206 
life span 11:284, 11:285 
mating see ANIMAL COURTSHIP AND 

MATING 

metabolism 12:285-286 
mountain life 13:113 
nervous system 13:249 
nutrient cycles 14:13 
population dynamics 15:131 
precocial animal 15:184 


reproduction 16:41-42 
rights see ANIMAL RIGHTS 
steppe life 17:361-363 
swamp, marsh, and bog 18:52-53 
taxidermy 18:128-129 
tundra 18:368-369 
veterinary medicine 19:162-163 
wildlife refuge 19:362 
zoological gardens 20:120-121 
zoology 20:121-124 
See also EXTINCT SPECIES; FOSSIL 
RECORD; MARINE BIOLOGY; 
specific animal and animal 
group names 
ANIMAL BEHAVIOR 1:392-399 
behavioral genetics 3:47 
bird 3:145-147 
penguin 14:292 
chameleon 4:249-250 
comparative psychology 5:142 
emotion 7:22 
ethology 7:120 
evolution 7:164 
fear 7:226-227 
feral children 7:238 
fish 7:303, 7:304 
Frisch, Karl 8:92 
Goodall, Jane 8:360 
hibernation 9:232 
imprinting 10:60-61 
insect 10:168-169 
instinct 10:171 
learning see LEARNING THEORY— 
animal behavior 
mammal 12:81-82 
ape 2:41-42 
baboon 2:321-322 
chimpanzee 4:328-329 
Harlow, Harry F. 9:140 
mole 13:17 
whale 19:339 
wolf 19:399 
mimicry 12:369-370 
population biology 15:130 
psychology 15:269 
shark 17:24, 17:26 
sociobiology 17:162 
territoriality 18:191-192 
Tinbergen, Nikolaas 18:261 
See also BEHAVIOR, HUMAN 
ANIMAL COMMUNICATION 1:399-402 
ant 2:5 
ape 2:42, 2:43 
bee 3:36-37 
cricket 5:329 
dolphin 6:198 
insect 10:168 
linguistics 11.310 
mammal 12:81-82 
whale 19:339 
wolf 19:399 
pheromone 14:360-361 
play 15:66 
sign language 17:73 
speech 17:294 
ANIMAL COURTSHIP AND MATING 
1:402-403 
ant 2:4-5 
bat 3:4 
bioluminescence 3:132 
bird 3:143-145, 3:146 


songbirds 17:191-192 
fertilization 7:247 
fish 
stickleback 17:370 
insect 10:168 
instinct 10:171 
pigeon 15:12 
reproduction 16:42 
sex hormones 17:6 
sexual intercourse 17:12 
sexual selection 17:13 
snake 17:139 
sunfish 18:25-26 
wolf 19:399 
See also REPRODUCTION 
ANIMAL EXPERIMENTATION 1:403-404 
animal rights 1:410 
rodent 16:131 
space medicine 17:25/ 
vivisection 19:223 
ANIMAL FARM (novel) see ORWELL, 
GEORGE 
ANIMAL HUSBANDRY 1:404-407 
African prehistory 1:162-163 
agriculture, history of 1:175-180 
Asia 2:199 
cattle and cattle raising 4:196- 198 
factory farming 7:196 
horse 9: 308 
llama 11:332 
pig 15:11 
sheep 17:29-30 
transportation 18:325 
ANIMAL MIGRATION 1:407-410 
instinct 10:171 
plover 15:70 
radar 15:346 
ANIMAL RIGHTS 1:410 
Society for the Prevention of Cruelty 
to Animals 17:162 
ANIMATION 1:410-411 
Disney, Walt 6: 167 
radio and television broadcasting 
15: 363 
video technology 19:184-185 
ANIMISM 1:411 
ANION see ON AND IONIZATION 
ANISE 1:411-412 
ANJOU (France) 1:412 
Angevins (dynasties) 1:381 
ANKARA (Turkey) 1:412-413 
ANKH see CROSS 
ANKLE 
sports medicine 17:315 
ANKYLOSAUR 1:413 
ANN ARBOR (Michigan) 1:413 
ANNA, EMPRESS OF RUSSIA 1:413 
ANNA KARENINA (novel) 1:413 
Tolsto:, Count Leo 18:28/, 18:282 
ANNAM see VIETNAM 
ANNAPOLIS (Maryland) 1:413 
ANNAPOLIS CONVENTION 1:414 
ANNAPOLIS ROYAL 1:414 
ANNAPURNA (Nepal) 1:414 
ANNE, SAINT 1:414 
ANNE, QUEEN OF ENGLAND, 
SCOTLAND, AND IRELAND 1:414 
Harley, Robert, 1st Earl of Oxford 
9:140 
Marlborough, John Churchill, 1st 
Duke of 12: 132-133 


Marlborough, Sarah Churchill, 
Duchess of 12:133 
Queen Anne style 15:330 
ANNE OF AUSTRIA 1:414 
Louis XIll, King of France 11:370 
Mazarin, Jules 12:208 
ANNE OF BRITTANY 1:414 
ANNE OF CLEVES 1:414 
ANNEALING 1:414-415 
metallurgy 12:288 
ANNELID 1:415 
cocoon 5:/6 
earthworm 6:312-313 
invertebrate 10:204 
leech 11:229-230 
Polychaete 15:114-115 
ANNEXATION 1:415 
ANNIHILATION (physics) 1:415 
ANNUAL (botany) see FLORICULTURE; 
FLOWER; GARDENING 
ANNUITY 1:415 
life insurance 11:284 
ANNUNCIATION see MARY 
ANNUNZIO, GABRIELE D’ see 
D’ANNUNZIO, GABRIELE 
ANODE see CATHODE 
ANODIZING 2:3 
ANOINTING OF THE SICK 2:3 
ANOMIE 
alienation 1:271 
ANOPLURA see LOUSE 
ANOREXIA NERVOSA 2:3 
bulimia 3:368-369 
ANOUILH, JEAN 2:3 
ANSCHUTZ-KAEMPFE, HERMANN 
compass, navigational 5:143 
ANSELM, SAINT 2:3-4 
atonement 2:254 
ANSERMET, ERNEST 2:4 
ANSHAN (An-shan) (China) 2:4 
ANSKY, SHLOIME 2:4 
ANT 2:4-6 
anatomy 2:5 
classification and origin 2:6 
colony types 2:5-6 
developmental sequence 2:5, 2:6 
fossil record 2:6 
parthenogenesis 14:257 
ANT LION 2:6-7 
ANTA see AMERICAN NATIONAL 
THEATER AND ACADEMY 
ANTACID 2:7 
ANTANANARIVO (Madagascar) 2:7 
ANTARCTICA 2:7-13 
animal and plant life 2:10, 2:11-12 
penguin 14:292 
climate 2:11 
exploration see EXPLORATION— 
Antarctica 
geology 2:11 
glaciers and glaciation 8:314-315 
map 2:8 
North American archaeology 13:371- 
372 
ocean currents 14:32, 14:33 
pack ice 14:178 
permafrost 14:316 
physical features 2:7, 2:9, 2:11 
Erebus, Mount 7:91 
Vinson Massif 19:205 
regions 
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Ross Dependency 16:176 
resources 2:7 
soils 2:11 
territorial claims 2:12-13 
British Antarctic Territory 3:310 
French Southern and Antarctic 
Territories 8:84-85 
ANTEATER 2:13 
pangolin 14:219-220 
spiny anteater 17:307 
ANTELOPE 2: 13-15 
addax 1:9] 
blesbok 3:174-175 
bongo 3:214 
chamois 4:250 
dik-dik 6:145 
duiker 6:262 
eland 6:384 
gazelle 8:186-187 
gemsbok 8:196 
horn (biology) 9:302 
impala 10:54 
kob 11:90 
mountain goat 13:112 
pronghorn 15:245 
springbok 17:317 
wildebeest 19:36/ 
ANTENNA (biology) 2:15 
beetle 3:43 
butterflies and moths 3:402 
ANTENNA (electronics) 2:15-16 
communications satellite 5:/30- 131 
radio 15:351 
radio astronomy 2:229, 15:356 
radio and television broadcasting 
15:363-364 
television transmission 18:/63-165 
ANTHELMINTIC DRUGS 2:16 
ANTHEM 2:16 
English music 7:67 
Billings, William 3:118 
Purcell, Henry 15:301 
ANTHEMIUS OF TRALLES see HAGIA 
SOPHIA 
ANTHONY, SAINT 2:16-17 
ANTHONY, EARL 2:17 
ANTHONY, SUSAN B. 2:17 
suffrage, women’s 18:5 
teaching 18:134 
ANTHONY OF PADUA, SAINT 2:17 
ANTHRACITE see COAL AND COAL 
* — MINING 
ANTHRAX 2:17 
diseases, animal 6:162 
diseases, occupational 6:164 
Koch, Robert 11:91 
Pasteur, Louis 14:264 
ANTHROPOLOGICAL LINGUISTICS 
2:17-18 
anthropology 2:22 
linguistics 11-310 
Sapir, Edward 16:291 
Whorf, Benjamin Lee 19:357 
ANTHROPOLOGY 2:18-22 
TT linguistics 2:17-18, 


anthropologists 
Benedict, Ruth 3:69 
Blumenbach, Johann Friedrich 
3:187 
Boas, Franz 3:188-189 


Kroeber, Alfred 11:112 
Leakey (family) 11:217-218 
Lévi-Strauss, Claude 11:260-261 
Malinowski, Bronislaw 12:74 
Mead, Margaret 12:209-210 
Morgan, Lewis Henry 13:78-79 
Tylor, Sir Edward B. 18:395 
civilization 5:30 
cultural anthropology 2:18-19, 2:21- 
22 


passage, rites of 14:260-261 
sociology 17:163-166 
suicide 18:9-10 
urban anthropology 19:88 
women in society 19:402-406 
culture 5:368-369 
ethnography 7:120 
ethnohistory 7:120 
Great Britain 2:21 
history 2:20-21 
human ecology 9:369 
hunter-gatherers 9:382-383 
lineage 11:305 
magic 12:40-41 
methodology 2:19 
physical anthropology 2:19-20 
primitive religion 15:221-224 
primitive societies 15:224 
race 15:340-342 
semantics 16:392 
social anthropology 2:21, 17:148 
sex roles 17:8-9 
totem 18:299-300 
tribe 18:337 
United States 2:21-22 
ANTHROPOMETRY 2:22 
anthropology 2:20 
cephalic index 4:235 
ANTHROPOMORPHISM 2:22 
ANTHROPOSOPHY 
Steiner, Rudolf 17:357 
ANTIAIRCRAFT SYSTEMS 2:22-23 
surface-to-air missile 18:36 
ANTIBALLISTIC MISSILE 2:23 
arms control 2:136 
Strategic Defense Initiative 17:388 
ANTIBIOTICS 2:24-27 
antiseptic 2:35 
bacteria 2:329, 2:330 
Sensitivity 2:25 
classification 2:24-25 
commonly used 2:26 
factory farming 7:196 
fungi 8:119 
history 2:24 
infectious diseases 10:146 
medicine, history of 12:223 
penicillin 14:292-293 
poisonous plants and animals 15:83 
preventive use 2:26 
resistance to 2:25 
selection and use 2:25 
ANTIBODY 2:27-28 
allergy 1:277 
antitoxin 2:35-36 
autoimmune diseases 2:292 
biochemistry 3:123-124 
blood tests 3:180-181 
breast-feeding 3:294 
immunity (biology) 10:51 
immunodeficiency disease 10:53-54 


infectious diseases 10:147 
radioimmunoassay 15:366 
transplantation, organ 18:325 
ANTICHRIST 2:28 
ANTICOAGULANT 2:28 
leech 11:230 
ANTICYCLONE see CYCLONE AND 
ANTICYCLONE 
ANTIDEPRESSANTS 2:28 
depression 6:93 
drug 6:245 
psychopharmacology 15:279 
ANTIDIURETIC HORMONE see 
HORMONE, ANIMAL 
ANTIETAM, BATTLE OF 2:28 
Civil War, U.S. 5:20 
ANTI-FEDERALISTS 2:28 
Constitution of the United States 
5:210 
ANTIFERROMAGNETISM 
magnetism 12:47 
ANTIFREEZE 2:28-29 
ethyl alcohol 7:120 
ANTIGEN 2:29 
antibody 2:27-28, 2:29 
antihistamine 2:30-31 
asthma 2:217 
blood 3:177 
drug 6:246-247 
immunity (biology) 10:52, 10:53 
infectious diseases 10:147 
radioimmunoassay 15:366 
Rh factor 16:68 
transplantation, organ 18:324-325 
ANTIGONE 2:29 
ANTIGONUS | MONOPHTHALMUS, 
MACEDONIAN KING 2:29 
ANTIGUA (Guatemala) 2:30 
ANTIGUA AND BARBUDA 2:30 
ANTI-HERO 2:30 
ANTIHISTAMINE 2:30-31 
allergy 1:277-278 
anaphylaxis 1:359 
ANTILLES, GREATER AND LESSER 2:31 
Leeward Islands 11:231 
ANTI-MASONIC PARTY 2:31 
ANTIMATTER 2:31 
fundamental particles 8:115 
quantum mechanics 15:319 
symmetry (physics) 18:77-78 
ANTIMONY 2:31-32 
ANTIOCH (Turkey) 2:32 
ANTIOCH COLLEGE 2:32 
ANTIOCHUS III, SELEUCID KING 2:32 
Seleucids (dynasty) 16:390 
ANTIOCHUS IV EPIPHANES, SELEUCID 
KING 2:32 
ANTIOPE 2:32 
ANTIOXIDANTS see FOOD ADDITIVES 
ANTIPATER (Macedonian regent) 2:32 
ANTIPHON 2:32 
plainsong 15:36 
ANTIPODES ISLANDS 2:32-33 
ANTIQUE COLLECTING 2:33-34 
auction 2:258 
ANTIRENT WAR 2:34-35 
ANTI-SEMITISM 2:35 
Dreyfus affair 6:241 
Germany, history of 8:283 
Holocaust 9:274 
Nazism 13:229 


ghetto 8:294 
Jews 10:359, 10:360-361 
pogrom 15:80 
Protocols of the Elders of Zion 
15:253 
Rosenberg, Alfred 16:173 
Torquemada, Tomas de 18:295 
Voltaire 19:230 
See also ZIONISM 
ANTISEPTIC 2:35 
bacteria 2:330 
Lister, Joseph 11:317 
phenol 14:359 
surgery 18:37, 18:38 
ANTITOXIN 2:35-36 
Behring, Emil Adolf von 3:47-48 
ANTITRUST LAWS 2:36 
corporation 5:266-267 
monopoly and competition 13:45 
Robinson-Patman Act 16:114 
Sherman Anti-Trust Act 17:39 
telephone 18:156 
United States, history of the 19:63 
ANTOFAGASTA (Chile) 2.36 
ANTONELLO DA MESSINA 2:36 
ANTONESCU, ION 2:36 
ANTONINES 
Rome, ancient 16:161 
ANTONINUS, MARCUS AURELIUS see 
CARACALLA, ROMAN EMPEROR 
ANTONINUS PIUS, ROMAN EMPEROR 
2:36 
ANTONIONI, MICHELANGELO 2:36 
ANTONY, MARK 2:36-37 
Cleopatra, Queen of Egypt 5:44 
Octavia 14:54 
ANTWERP (Belgium) 2:37 
Flemish art and architecture 7:34 
ANU (Mesopotamian deity) 2:37 
ANUBIS 2:37 
ANURADHAPURA (Sri Lanka) 2:38 
ANUS 
hemorrhoids 9:200 
ANUSZKIEWICZ, RICHARD 2:38 
op art 14:100 
ANXIETY 2:38 
fear 7:226 
neurosis 13:262 
phobia 14:380 
psychopathology 15:275 
psychopharmacology 15:279 
sedative 16:381 
tranquilizer 18:315 
ANYANG (China) 2:38 
oracle bones 14:131 
ANZA, JUAN BAUTISTA DE 2:38-39 
ANZIO (Italy) 2:39 
ANZUS TREATY 2:39 
AORTA 2:39 
artery 2:166 
cardiovascular diseases 4:133 
circulatory system 4:401, 4:402 
heart 9:175 
APA see AMERICAN PSYCHIATRIC 
ASSOCIATION 
APACHE (American Indians) 2:39 
Cochise 5:74 
Geronimo 8:285 
Jeffords, Thomas 10:342 
Mangas Coloradas 12:93 
Victorio 19:171 
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APALACHEE (American Indians) 2:39- 
40 
APARTHEID 2:40 
African National Congress 1:160 
Afrikaners 1:164-165 
Malan, Daniel F. 12:64 
Namibia 13:187 
Paton, Alan 14:267 
South Africa 17:209, 17:213, 17:214 
Soweto 17:239 
Transkei 18:321-322 
Tutu, Desmond 18:390 
Verwoerd, Hendrik F. 19:160 
APATITE 2:40 
ceramics 4:237 
conodont 5:195 
phosphorite 14:387 
sediment, marine 16:383 
APATOSAURUS 2:40-2:41 
APCS see ARMORED VEHICLE 
APE 2:40-43 
behavior, learning, and intelligence 
2:41-43 
chimpanzee 4: 328-329 
evolution 7:164 
gibbon 8:298 
gorilla 8:364-365 
orangutan 14:115-116 
APELLES 2:43 
APENNINES 2:43 
APERTURE see CAMERA; LENS 
APERTURE SYNTHESIS see RADIO 
ASTRONOMY 
APHASIA 2:43 
amnesia 1:344 
brain 3:274 
APHELANORA 2:43 
APHID 2:43 
APHORISM see PROVERB 
APHROOISIAC 2:44 
saltpeter 16:262 
APHRODITE 2:44 
Adonis 1:98 
Ares 2:103 
Astarte 2:216 
Eros (mythology) 7:95 
APIA (Western Samoa) 2:44 
APICULTURE see BEEKEEPING 
APIS 2:44 
APL see COMPUTER LANGUAGES 
APLASTIC ANEMIA see ANEMIA 
APNEA 2:44 
sleep 17:122 
APOCALYPTIC LITERATURE 2:44 
Bible 3:102, 3:104 
Daniel, Book of 6:12 
Judaism 10:401-402 
Judgment, Last 10:405 
Revelation, Book of 16:62 
Satan 16:302 
APOCRYPHA 2:44-45 
Baruch, Book of 2:396 
Bel and the Dragon 3:50 
Bible 3:103 
Judith, Book of 10:405 
Maccabees, books of 12:7 
pseudepigrapha 16:262 
Sirach, Book of 17:95 
Tobit, Book of 18:274 
Wisdom, Book of 19:393-394 
APOLLINAIRE, GUILLAUME 2:45 


APOLLINARIANISM 
Constantinople, councils of 5:204 
APOLLO (mythology) 2:45 
Daphne 6:17 
Delphi 6:71 
mythology 13:177 
oracle 14:113 
Pythian Games 14:311 
Python 14:311 
sibyl 17:66 
APOLLO PROGRAM 2:45-48 
astronauts 
Aldrin, Edwin E. 1:249-250 
Armstrong, Neil A. 2:137 
Borman, Frank 3:234 
Collins, Michael 5:90 
White, Edward H., Il 19:349-350 


Command and Service Module 2:46 
Lunar Excursion Module 11:398-399 


Lunar Rover 11:399-400 

National Aeronautics and Space 
Administration 13:201 

Saturn (rocket) 16:307-308 

Schirra, Walter M., Jr. 16:330 

space exploration 17:246, 17:248 

United States, history of the 19:69 

APOLLO-SOYUZ TEST PROJECT 2:48 


APOLLOOORUS OF OAMASCUS 2:48-49 


APOLLONIUS OF PERGA 2:49 
Fermat, Pierre de 7:242 
APOLLONIUS OF RHOOES 2:49 
APOLOGY see DIALOGUES OF PLATO 
APOSTLE 2:49 
Andrew, Saint 1:374 
Jesus Christ 10:350 
ministry, Christian 12:382 
Peter, Saint 14:336-337 
See also ACTS OF THE APOSTLES 
APOSTLE OF ROME see NERI, SAINT 
PHILIP 
APOSTLES’ CREED 
creed 5:324 
APOSTOLIC SUCCESSION 2:49 
APOTHECARY 2:49 
pharmacy 14:356 
APPALACHIA 2:49 
APPALACHIAN MOUNTAINS 2:49-50 
Black Mountains 3:163 
Blue Ridge Mountains 3:184 
Canada 4:65 
Cumberland Plateau 5:370 
Great Smoky Mountains 9:16 
Green Mountains 9:39 
map 2:50 
North America 13:364 
White Mountains 19:352 
APPALACHIAN TRAIL 2:50 
APPALOOSA 2:51 
APPAREL see CLOTHING INDUSTRY; 
COSTUME; FASHION DESIGN 
APPEAL (law) 2:51 
court 5:305 
court of appeals 5:306 
criminal justice 5:335 
legal procedure 11:232 
APPEL, KAREL 2:51 
APPENDIX 2:51-52 
APPERCEPTION, THEORY OF 
Herbart, Johann Friedrich 9:214 
APPERT, NICOLAS see CANNING 
APPIAN WAY see ROMAN ROADS 


APPLE 2:52 

APPLESEED, JOHNNY see CHAPMAN, 
JOHN 

APPLETON (Wisconsin) 2:52 


APPLETON, SIR EOQWARD VICTOR 2:53 


APPLETON, NATHAN 2:53 
APPLICATIONS TECHNOLOGY 
SATELLITE 2:53 
APPLIQUE see NEEDLEWORK 


APPOMATTOX COURT HOUSE (Virginia) 


2:53 
Civil War, U.S. 5:27 
APPORTIONMENT 2:53 
APPRENTICESHIP 2:53 
APRICOT 2:53-54 
APSE see CATHEDRALS AND 
CHURCHES 
APTERYX see KIWI (bird) 
APTITUDE TESTS see EDUCATIONAL 
MEASUREMENT 
APULEIUS 2:54 
AQABA, GULF OF 2:54 
AQUACULTURE see FISH FARMING 
AQUALUNG see SCUBA DIVING 
AQUAMARINE see BERYL 
AQUARIUM 2:54-55 
tropical fish 18:347-349 
AQUARIUS (constellation) 2:55 
AQUATINT 2:55 
graphic arts 8:401 
AQUEOUCT 2:55 
technology, history of 18:143 
water supply 19:283 
AQUIFER 2:56 
artesian well 2:167 
groundwater 9:61 
Water well 19:285-286 
AQUILA 2:56 
AQUINAS, SAINT THOMAS 2:56 
Dominicans 6:205 
Maritain, Jacques 12:130 
natural law 13:213 
philosophy 14:374, 14:376 
scholasticism 16:338, 16:339 
Summa Theologiae 18:17 
AQUINO, BENIGNO S., JR. 
Aquino, Corazon C. 2:57 
AQUINO, CORAZON C. 2:56-57 
Marcos, Ferdinand E. 12:121 
Philippines 14:372 
AQUITAINE (France) 2:57 
Eleanor of Aquitaine 6:385 
ARAB-ISRAELI WARS 2:57-59 
Arabs 2:62, 2:65 
Arafat, Yasir 2:68 
Begin, Menachem 3:45 
Beirut (Lebanon) 3:49-50 
Dayan, Moshe 6:33-34 
Gaza Strip 8:186 
Israel 10:267 
Jordan 10:392 
Palestine 14:207 
Sadat, Anwar al- 16:233 
Sharon, Ariel 17:26 
Sinai 17:87 
Sudan 17:415 
Suez Canal 18:4 
Suez Crisis 18:4 
Syria 18:86 
United Nations 19:29 
ARAB LEAGUE 2:59 


Arabs 2:66 
Jordan 10:392 
Syria 18:86 
ARAB LEGION 
Glubb, Sir John Bagot 8:330 
ARAB SOCIALIST RESURRECTION 
PARTY see BAATH PARTY 
ARABIA 2:59 
Arabs 2:62 
history 
Lawrence, T. E. 11:209-210 
Sheba 17:29 
World War | 20:17 
ARABIAN DESERT 2:59-60 
ARABIAN HORSE 2:60 
ARABIAN MUSIC 2:60-61 
ARABIAN NIGHTS (stories) 2:61 
Ali Baba 1:269 
Burton, Sir Richard 3:391 
Harun al-Rashid 9:152 
Scheherazade 16:327-328 
ARABIAN PENINSULA see ARABIA 
ARABIAN SEA 2:61 
Oman, Gulf of 14:90 
Persian Gulf 14:325 
ARABIC LANGUAGE 2:61 
Afroasiatic languages 1:165-68 
Arabs 2:63-64 
ARABIC LITERATURE 2:61-62 
Arabian Nights 2:61 
jinni 10:364 
poetry see POETRY—Arabic 
literature 
See also specific author names 
ARABIC NUMERAL 
arithmetic 2:116 
ARABIC SCRIPTS 
calligraphy 4:42 
ARABS 2:62-67 
Africa 1:133 
alchemy 1:243 
Arab League 2:59, 2:66 
Arabic language 2:61 
Arabic literature 2:61-62 
arithmetic 
numeral 2:116 
Asia 2:194, 2:206 
calligraphy 4:42 
date and date palm 6:23-24 
economy 2:63-65 
geographer 
Idrisi, al- 10:29 
historians 
Ibn Battuta 10:4-5 
Ibn Khaldun 10:5 
Masudi, al- 12:181 
history 2:62-63 
Arab-Israeli Wars 2:57-59, 2:62, 
2:65 


Byzantine Empire 3:414-415 
Nasser, Gamal Abdel 13:198-199 
Palestine 14:205-207 
West Bank 19:326 
See also MIDDLE EAST—history 
Islamic art and architecture 10:256- 
259 
Israel 10:264-265 
Jordan 10:390-391 
medicine, history of 12:231 
modern politics and social issues 
2:65-67 


ARCTIC tay 
Baath party 2:320 ARCARO, EDDIE 2:71 arch and vault 2:71-73 11:185-191 
Palestine Liberation Organization ARCH AND VAULT 2:71-73 Art Deco 2:161-162 marble 12:118 
14:207-208 cathedrals and churches 4: 188-189 Art Nouveau 2:163, 2:164-165 Merovingian art and architecture 
people 2:63-65 dome 6: 198-200 Arts and Crafts movement 2:178 12:272-273 
Bedouin 3:32 Gothic art and architecture 8:368 Austrian art and architecture 2:288- modern architecture 13:3-6 
Berbers 3:78 Norman architecture 13:358 289 monastic art and architecture 
Semites 16:395 Roman art and architecture 16:137, baroque art and architecture 2:389- 13:27-29 
religion 2:62, 2:63-65 16:138-139 Moorish art and architecture 13: 7/- 
See also ISLAM technology, history of 18: 143 Bauhaus 3:10, 3:12 72 
Tunisia 18:371, 18:373 ARCHAEBACTERIA 2:73 building construction 3:359-364 neoclassicism (art) 13:240-241 


Umayyads 18:412 
ARACEAE see ARUM 
ARACHNE 2:67 
ARACHNID 2:67 
ARAFAT, YASIR 2:68 
Palestine Liberation Organization 
14:207-208 
ARAGON (Spain) 2:68 
Alfonso V, King 1:258 
Spain, history of 17:271-272 
ARAGON, LOUIS 2:68 
Dada 5:401 
ARAL SEA 2:68 
ARALES 2:68-69 
ARAMAEANS 2:69 
Mesopotamia 12:279 
Semites 16:395 
ARAMAIC LANGUAGE see AFROASIATIC 
LANGUAGES 
ARAMCO (Arabian-American Oil 
Company) 
Saudi Arabia 16:31 
ARANY, JANOS 2:69 
ARAPAHO (American Indians) 2:69 
Sand Creek Massacre 16:280 
ARAPESH 2:69 
ARARAT, MOUNT 2:69 
ARAUCANIANS (American Indians) 
2:69-70 
Lautaro 11:200 
Valdivia, Pedro de 19:108 
ARAWAK (American Indians) 2:70 
Carib 4:135 
ARBER, WERNER 2:70 
ARBITRAGE 2:70 
ARBITRATION (international law) 2:70 
mediation 12:220 
ARBITRATION (labor-management and 
commercial) 2:70 
mediation 12:220 
ARBORETUM see BOTANICAL 
GARDENS; specific arboretum 
names 
ARBORVITAE 2:70-71 
ARBUS, DIANE 2:71 
photography, history and art of 
14:400 


ARC (geometry) 2:71 
ARC, ELECTRIC 2:71 
discharge, electrical 6:159 
ARC OE TRIOMPHE DE L’ETOILE 2:71 
World War II 20:29 
ARCADE see ARCHITECTURE 
ARCAOIA (Greece) 2:71 
Messene 12:282 
ARCADIA (romance) 
Sannazaro, Jacopo 16:284 
ARCADIA CONFERENCE 
World War II 20:30-31 
ARCADIUS, ROMAN EMPEROR IN THE 
EAST 2:71 


ARCHAEOASTRONOMY 2:73-74 
megalith 12:241-242 
observatory, astronomical 14:26 
stone alignments 17:381-382 
Stonehenge 17:383 
ARCHAEOLOGY 2:74-84 
Aegean civilization 1:105-108 
African prehistory 1:160-162, 1:163 
archaeoastronomy 2: 73-74 
archaeologists 
Petrie, Sir Flinders 14:341 
Schliemann, Heinrich 16:334-335 
Aurignacian 2:264 
barrow 2:393 
cave 4:202-204 
cave dwellers 4:204-205 
Chinese see CHINESE ARCHAEOLOGY 
civilization 5:30 
culture 5:368-369 
earthworks 6:312 
Egyptology 6:372-373 
history 2:79-84 
inscription 10:164-165 
lron Age 10:240 
lake dwelling 11:146-147 
methods 2:75-78 
midden 12:340 
Mound Builders 13:107-108 
Mousterian 13:115 
North American archaeology 13:370- 
373 
Paleolithic Period 14:200-203 
prehistoric art 15:189-193 
prehistoric humans 15:193-199 
prehistory 15:199 
salvage archaeology 16:263 
stone alignments 17:381-382 
underwater 2:77 
See also specific cultures, e.g., 
MAYA; specific monuments and 
sites, e.g., ROSETTA STONE; 
subheading archaeology under 
country, province, region, and 
state names 
ARCHAEOPTERYX 2:84-85 
reptile 16:46 
ARCHANGEL see ANGEL 
ARCHANGEL (USSR) see ARKHANGELSK 
(USSR) 
ARCHERFISH 2:85 
ARCHERY 2:85 
bow and arrow 3:256 
ARCHILOCHUS 2:85 
ARCHIMEDES 2:85-86 
fluid mechanics 7:361 
ARCHIMEDES’ SCREW 2:86 
ship 17:48-49 
ARCHIPENKO, ALEKSANDR 2:86 
ARCHITECTURE 2:86-95 
American art and architecture 
1:299-303 


carpentry 4:151 
buttress 3:408 
Byzantine art and architecture 
3:41 1-414 
campanile 4:61 
Canadian art and architecture 4: 86- 
88 


cantilever 4:100 

capital 4:16 

Carolingian art and architecture 
4: 147-148 

cast-iron architecture 4:169-170 

castle 4:173-175 

cathedrals and churches 4: 187-190 

Chinese art and architecture 4:355- 
356 

classicism 5:36 

Coptic art and architecture 5:250 

criticism 

Huxtable, Ada Louise 9:393 

dome 6: 198-200 

Dutch art and architecture 6:278, 
6:281 

Early Christian art and architecture 
6:294-295 

education 2:87 

English art and architecture 7:45-52 

entablature 7:72 

Flemish art and architecture 7:341 

French art and architecture 8:6/-67 

Georgian style 8:248-249 

German art and architecture 8:252- 
256 

Germany 

Ottonian art and architecture 

14: 158 

golden section 8:349 

Gothic art and architecture 8:367- 
ao 

Gothic Revival 8:375-376 

Great Britain see subhead English 
art and architecture 

Greek architecture 9:27-30 

Greek Revival 9:37 

history 2:87-94 

house (in Western architecture) 
9:323-329 

Indian art and architecture 10:82- 
85 


Indians, American 10: 105-106, 
10: 111 

interior design 10:182-185 

International Style 10:193 

Islamic art and architecture 10:256- 
259 

Israel 10:265 

Japanese art and architecture 
10:325-330 

Lamaist art and architecture 
11:147-148 

Latin American art and architecture 


Netherlands see subheading Dutch 
art and architecture above 

Norman architecture 13:358 

Oceania, art of 14:46 

Persian art and architecture 14:322- 
$25 

Portuguese art and architecture 
15:145-146 

post and lintel 15:148-149 

postmodern architecture 15:152- 
153 

pre-Columbian art and architecture 
15:174-181 

Pritzker Architecture Prize 15:235 

pyramids 15:307-308 

Regency 16:10 

Renaissance art and architecture 
16:30-35 

rococo style 16:129-131 

Roman art and architecture 16:137- 


sculpture 16: 363 
Romanesque art and architecture 
16: 145-148 
Russian art and architecture 
16:211-213 
Scandinavian art and architecture 
16:322-324 
skyscraper 17:112-114 
solar energy 17:175-176 
Southeast Asian art and 
architecture 17:234-237 
Spanish art and architecture 
17:277-280 
stadium 17:324-325 
stained glass 17:327-328 
technology, history of 18: 143-145, 
18:146 
temple 18:167-172 
terra-cotta 18: 190-191 
truss 18:358 
United States 
prairie school 15:175 
urban planning 19:89 
ziggurat 20:112 
See also subheading art and 
architecture under specific city, 
country, and region names 
ARCHITRAVE see ARCHITECTURE 
ARCHON 2:95 
ARCIMBOLDO, GIUSEPPE 2:95 
caricature 4:138 
ARCOSANTI see SOLERI, PAOLO 
ARCTIC 2:95-101 
animals 2:98, 2: 99-100 
Arctic Ocean 2:101-102 
climate 2:97, 2:99 
dogsled 6:193 
exploration see EXPLORATION— 
Arctic 
islands and island groups 
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Baffin Island 2:335 
Canada 4:65 
Svalbard (Norway) 18:50 
Lapland 11:176 
map 2:97 
mineral resources 2:97 
North American archaeology 13:371- 
o72 
Northwest Territories (Canada) 
13:388-390 
pack ice 14:178 
people 2:100 
Eskimo 7:102-105 
permafrost 14:316 
plants 2:99 
topography 2:96-97 
tundra 18:368-369 
ARCTIC OCEAN 2:101-102 
Arctic 2:95, 2:97 
Baffin Bay 2:335 
Barents Sea 2:384 
Beauford Sea 3:25 
Lomonosov Ridge 11:348 
Prudhoe Bay 15:260 
AROENNES 2:102 
AROUINO, GIOVANNI 2:102 
AREA (mathematics) 2:102 
weights and measures 19:313 
ARECIBO OBSERVATORY 2:102-103 
radar astronomy 15:347 
ARENDT, HANNAH 2:103 
ARENSKY, ANTON STEPANOVICH 2:103 
AREOPAGITICA (tract) see MILTON, 
JOHN 
AREOPAGUS 2:103 
archon 2:95 
ARES 2:103 
ARETINO, PIETRO 2:103 
ARGELANDER, FRIEORICH WILHELM 
AUGUST 2:103 
ARGENTEUIL (France) 2:103-104 
ARGENTINA 2:104-109 
arts 2:107 
cities 2:107 
See also specific city names 
climate 2:104, 2:106 
dance 
tango 18:107 
economic activity 2:107-108 
education 2:107 
Falkland Islands 7:201 
flag 2:104 
government 2:108 
health 2:107 
history 2:108-109 
Alfonsin, Raul 1:258 
Belgrano, Manuel 3:59 
Mitre, Bartolomé 12:412 
Peron, Eva 14:317 
Perén, Juan D. 14:317 


Ginastera, Alberto 8:306 
people 2:106 
physical features 2:104 
Pampas 14:213 
religion 2:107 
rivers, lakes, and waterways 2:106 
space programs, national 17:260 
vegetation and animal life 2:106 
ARGO 2:110 
ARGON 2:110 
ARGONAUT see NAUTILUS 
ARGONAUTS see JASON 
ARGONNE (France) 2:110 
ARGOS (Greece) 2:110 
ARGUS 2:110 
ARGYLL (Scotland) 2:110 
ARHUS (Denmark) 2:110 
ARIA 2:110 
ARIAONE 2:111 
ARIANE 2:111 
space programs, national 17:258, 
17:259 
ARIANISM 2:111 
Ambrose, Saint 1:298 
Augustine, Saint 2:261 
Basil the Great, Saint 2:406 
Constantinople, councils of 5:204- 
205 
Cyril of Jerusalem, Saint 5:391 
Eusebius of Caesarea 7:150 
Eusebius of Nicomedia 7:150 
Goths 8:376 
Jesus Christ 10:352 
Lombards 11:347 
Nicaea, councils of 13:322 
Trinity 18:342 
ARIAS SANCHEZ, OSCAR 2:111 
ARICA (Chile) 2:111 
ARIO CLIMATE 2:111 
Asia 2:188-190 
cacti and other succulents 4:8-10 
desert 6:101-102 
paleoclimatology 14:197 
See also SEMIARID CLIMATE 
ARIES 2:111 
ARIKARA (American Indians) 2:111- 
ie 
ARIOSTO, LUDOVICO 2:112 
ARISTAEUS 2:112 
ARISTARCHUS OF SAMOS 2:112 
distance, astronomical 6:169 
ARISTIDES 2:112 
novel 13:401 
ARISTIPPUS THE YOUNGER 
Cyrenaics 5:391 
ARISTOCRACY 2:112 
government 8:380 
Junkers 10:410 
titles of nobility and honor 18:268- 
269 


empiricism 7:24 
epistemology 7:85 
ethics 7:114, 7:115 
government 8:380 
logic 11:343-344 
Maimonides 12:55 
medicine, history of 12:230 
Peripatetics 14:314 
philosophy 14:376 
psychology, history of 15:271 
Rembrandt painting 16:27 
Renaissance 16:30 
rhetoric and oratory 16:70 
scholasticism 16:338, 16:339 
senses and sensation 16:401 
Sophocles 17:193, 17:194 
state (in political philosophy) 
17:341, 17:342, 17:343 
syllogism 18: 75-76 
teleology 18:155 
Theophrastus 18:219 
thought 2:114-115 
tragedy (drama) 18:314 
writings 2:114 
zoology 20:122, 20:123 
ARITHMETIC 2:115-116 
average 2:305 
mathematics 12:185 
mathematics, history of 12:186 
See also ADDING MACHINE; 
CALCULATOR, ELECTRONIC 
ARIZONA 2:116-122 
archaeology and historic sites 
Hohokam culture 9:268 
North American archaeology 
13:372-373 
Oraibi 14:113 
cities 2:119 
See also specific city names 
climate 2:117 
communications 2:119 
economic activity 2:120, 2:121-122 
education 2:119 
flag 2:117 
government and politics 2:119-120 
history 2:120-122 
Hayden, Carl 9:165 
Udall (family) 18:402 
land and resources 2:116-118 
map 2:118 
people 2:119 
Papago 14:226 
Pima 15:16 
physical features 2:116 
Grand Canyon 8:394-395, 8:403 
Meteor Crater 12:294 
Monument Valley 13:64 
Painted Desert 14:183 
resources 2:117-118 
rivers, lakes, and waterways 2:116- 


communications 2:125 

economic activity 2:125-126 

education 2:125 

flag 2:123 

government and politics 2:126 

historical sites 2:125 

history 2:126-128 

land and resources 2:122, 2:123 

map 2:124 

people 2:123-124 

physical features 2:122 

rivers, lakes, and waterways 2:122- 
3 


seal, state 2: 123 
vegetation and animal life 2:123 
ARKANSAS (American Indians) see 
QUAPAW 
ARKANSAS RIVER 2:128 
ARKHANGELSK (USSR) 2:128 
ARKWRIGHT, SIR RICHARO 2:128-129 
spinning 17:306 
ARLEN, HAROLO 2:129 
ARLINGTON (Texas) 2:129 
ARLINGTON NATIONAL CEMETERY 
2:129 
ARM 
muscle 13:138 
ARMADA, SPANISH see SPANISH 
ARMADA 
ARMADILLO 2:129 
ARMAGEDDON 2:129 
ARMAGH (Northern Ireland) 2:129 
ARMAMENT INDUSTRY see MILITARY- 
INDUSTRIAL COMPLEX 
ARMATURE see GENERATOR; MOTOR 
ARMED SERVICES see AIR FORCE; 
ARMY; DEFENSE, NATIONAL; 
MARINE CORPS, U.S.; NAVY; 
specific country and military 
headings 
ARMENIA (historic) 2:129-130 
map 2:130 
ARMENIA, REPUBLIC OF 2:130-131 
ARMENIAN CHURCH 2:131 
Monophysitism 13:43 
ARMENIAN LANGUAGE 2:131 
ARMENIAN LITERATURE 
Armenia (historic) 2:130 
ARMINIANISM 2:131 
Great Awakening 9:3 
Methodism 12:300 
Remonstrants 16:28 
ARMINIUS (German Cherusci 
chieftain) 2:131 
ARMINIUS, JACOBUS (Jacob 
Harmensen) 
Arminianism 1:131 
ARMISTICE OAY 2:131 
ARMITAGE, KENNETH 2:131 
ARMOR 2:131-133 


Roca, Julio A. 16:114 ARISTOPHANES 2:112-113 Wy, 2:122 heraldry 9:212-214 
Rosas, Juan Manuel de 16:171 Birds, The 2:113 seal, state 2: 117 knight 11:86 
Sarmiento, Domingo Faustino comedy 5:118 vegetation and animal life 2:117 Normans 13:359 

16:296 Lysistrata 11:415 ARK 2:122 sword and knife 18:71-72 


Triple Alliance, War of the 18:343 
Urquiza, Justo José de 19:94-95 
Videla, Jorge Rafael 19:171 

land and resources 2:104 

language 2:106-107 

map 2:105 

music 


ARMORED VEHICLE 2:133-135 
strategy and tactics, military 17:390 
ARMORY SHOW 2:135 
American art and architecture 
1:304, 1:308-309 
cubism 5:366 
Davies, Arthur B. 6:28 


Socrates 17:166 
ARISTOTLE 2:113-115 

anatomy 1:363 

chemistry, history of 4:295 

comedy 5:118 

communication 5:129 

criticism, literary 5:336 


ARK OF THE COVENANT 2:122 
Ten Commandments 18:173 
ARKANSAS 2:122-128 
arts and culture 2:125 
cities see specific city names 
civil rights 2:128 
climate 2:123 


————— ae 
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Davis, Stuart 6:30-3/ 
Prendergast, Maurice 15:199 
ARMOUR, PHILIP OANFORTH 2:135 
ARMS CONTROL 2:135-136 
Carter, Jimmy 4:157 
chemical and biological warfare 
4:285-286 
cold war 5:86 
disarmament 6:159 
dumdum bullet 6:265 
Hague conferences 9:106 
Japan, history of 10:324 
London, treaties and conferences of 
11:351-352 
military-industrial complex 12:358 
Myrdal, Alva 13:169 
nuclear strategy 13:413 
Sakharov, Andrei D. 16:253 
Strategic Defense Initiative 17:388 
United Nations 19:29 
United States, history of the 19:69, 
19:72 
Washington Conference 19:272-273 
ARMS RACE see NUCLEAR STRATEGY 
ARMSTRONG, EOWIN 2:136 
radio 15:350 
radio and television broadcasting 
15:359 
ARMSTRONG, HENRY 2:137 
boxing 3:26/ 
ARMSTRONG, JOHN 2:137 
ARMSTRONG, LOUIS 2:137 
American music 1:324 
Hines, Earl 9:246-247 
ARMSTRONG, NEIL A. 2:137 
Apollo program 2:46 
space exploration 17:246 
ARMY 2:138-141 
ancient and medieval 2:138 
artillery 2: 176-177 
battalion 3:7 
cavalry 4:201-202 
conscription 2:138, 5:197-198 
division 6:175 
Engineers, Corps of 7:42 
guerrilla 9:76-77 
hoplite 9:297 
infantry 10:144-145 
Janissaries 10:314 
mechanization 2:138-139 
mercenaries 12:265 
militia 12:358 
rank, military 15:385-386 
regiment 16:12 
special forces 17:290 
uniform 2: 140-14] 
ARNAULO, ANTOINE 2:141 
ARNAUT DANIEL see DANIEL, ARNAUT 
ARNE, THOMAS 2:141 
ARNHEM (Netherlands) 2:141 
ARNHEM LANO (Australia) 2:141-142 
ARNO, PETER 2:142 
ARNO RIVER 2:142 
ARNOLO, BENEOICT 2:142 
American Revolution 1:332, 1:333, 
1:336 
André, John 1:373 
ARNOLO, HENRY HARLEY 2:142 
ARNOLD, MATTHEW 2:143 
Culture and Anarchy 5:369 
ARNOLO, THOMAS 2:143 


Rugby School 16:193 
ARNOLO OF BRESCIA 2:143 
ARNOLFO DI CAMBIO 2:143 
AROMATIC COMPOUNDS 2:143 
carbon 4:126 
carboxylic acid 4:128 
hydrocarbon 9:397 
phenyl group 14:360 
pollutants, chemical 15:106 
ARONSON, BORIS 2:144 
AROOSTOOK WAR 2:144 
AROUET, FRANCOIS MARIE see 
VOLTAIRE 
AROUND THE WORLD IN EIGHTY DAYS 
(novel) 
Verne, Jules 19: 156-157 
ARP, JEAN 2:144-145 
collage 5:89 
Dada 5:400 
ARRABAL, FERNANOO 2:145 
ARRAIGNMENT see CRIMINAL JUSTICE 
ARRAS (France) 2:145 
ARRAU, CLAUOIO 2:145 
ARREST see CRIMINAL JUSTICE 
ARRHENIUS, SVANTE AUGUST 2:145 
acids and bases 1:75 
enzyme 7:77 
ARRHYTHMIA 
heart diseases 9:179 
ARRIGHI, LODOVICO DEGLI 
calligraphy 4:39-40 
ARROW see BOW AND ARROW 
ARROWHEAD 2:145 
ARROWROOT 2:145 
ARROWWOOD see VIBURNUM 
ARROWWORM 2:145 
invertebrate 10:204 
ARSACIDS 2:145-146 
ARSENIC 2:146 
ARSON 2:146 
fire prevention and control 7:286 
ART 2:146-158 
abstract art 1:57-58 
abstract expressionism 1:58-60 
academies of art 1:63-64 
Pennsylvania Academy of the Fine 
Arts 14:200 
aesthetics 1:118 
African art 1:/5/-154 
American art and architecture 
1:299-310 
architecture 2:86-95 
art collectors and patrons 2:159 
art conservation and restoration 
2:159-160 
art criticism and history 2:146-147 
Barr, Alfred H., Jr. 2:391-392 
Berenson, Bernard 3:79 
Panofsky, Erwin 14:220 
Ruskin, John 16:200 
Stein, Gertrude 17:355-356 
Winckelmann, Johann 19:378 
Art Deco 2:161- 162 
Art Nouveau 2: 163-165 
Arts and Crafts movement 2: 178 
auction 2:258 
baroque art and architecture 2:389- 
391 


Bauhaus 3:10, 3:12 
beads and beadwork 3:/8-19 
book illustration 3:222-223 


Bronze Age 3:324-325 

bronzes 3:325-327 

Byzantine art and architecture 
3:411-414 

Canadian art and architecture 4: 86- 
88 

caricature 4: 137-138 

Carolingian art and architecture 
4: 147-148 

cartoon (art) 4:161 

Celtic art 4:218-220 

classicism 5:36-37 

CoBrA (international movement) 
5:72-73 

collage 5:88-89 

Coptic art and architecture 5:250 

counterfeiting see subheading 
forgery in art below 

Dada 5:400-401 

drawing 6:233-235 

Dutch art and architecture 6:276- 
281 

Early Christian art and architecture 
6:294-295 

eclecticism 6:322-323 

enamel 7:26-27 

English art and architecture 7:45-52 

engraving 7:69- 70 

environmental art 7:74 

erotica 7:97-98 

Etruscans 7:122, 7:123 

expressionism 7:18] 

Fauvism 7:225-226 

Flemish art and architecture 7:338- 
34] 

folk art 7:371-374 

forgery in art 7:407 

counterfeiting 5:301 

French art and architecture 8:61-67 

futurism 8: 135-136 

German art and architecture 8:252- 
256 

golden section 8:349 

Gothic art and architecture 8:367- 
3/5 

graphic arts 8:401-404 

historians see subheading art 
criticism and history above 

Indian art and architecture 10:82- 
85 


Indians of North America, art of the 
10:122-125 

Islamic art and architecture 10:256- 
259 

Japanese art and architecture 
10:325-330 

Korean art 11:102-103 

Lamaist art and architecture 
11:147-148 

Latin American art and architecture 
11:185-191 

lithograph 11:321-322 

Mannerism 12:101-102 

Merovingian art and architecture 
12:272-273 

minimal art 12:378 

modern art 13:6-8 

Mogul art and architecture 13:12-14 

monastic art and architecture 
13:27-29 

Moorish art and architecture 13:71- 


72 

mosaic 13:90-92 

mural painting 13: 131-132 

museums, art 13:140-142 

Nazarenes 13:228-229 

neoclassicism 13:240-241 

Oceania, art of 14:44-46 

op art 14:99-100 

Ottonian art and architecture 
14.158 

painting 14: 184-189 

pastel 14:263 

performance art 14:308-309 

Persian art and architecture 14:322- 
325 

perspective 14:328-329 

photography, history and art of 
14:395-400 

photorealism 14:403 

pop art 15:124 

portraiture 15: 138-139 

Portuguese art and architecture 
15: 145-146 

poster 15:150- 151 

postimpressionism 15:151-152 

pottery and porcelain 15:156-/60 

pre-Columbian art and architecture 
15:176-181 

prehistoric art 15: 189-193 

primitive arts 15:221 

realism 15:402 

Renaissance art and architecture 
16:30-35 

rococo style 16:129-131 

Roman art and architecture 16:137- 
140 

Romanesque art and architecture 
16:145-148 

romanticism 16:152-153 

Russian art and architecture 
16:21 1-213 

Scandinavian art and architecture 
16:322-324 

sculpture 16:362- 367 

Secession movement 16:377 

social realism 17: 150 

Southeast Asian art and 
architecture 17:234-237 

Spanish art and architecture 
17:277-280 

steppe art 17:36] 

surrealism 18:4]-42 

symbolism 18:76 

tapestry 18:J13-115 

video art 19: 176-177 

woodcuts and wood engravings 
19:411 

See also CRAFT; subheading art and 
architecture under specific city, 
country, and region names; 
specific art movements, terms, 
and artist names 
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2:158-159 

Berenson, Bernard 3:79 

British Museum 3:317-318 

Duveen, Joseph, Baron Duveen of 
Millbank 6:284 

Freer, Charles Lang 8:59 

Frick, Henry Clay 8:88-89 

Getty, J. Paul 8:288 
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Mellon, Andrew W. 12:248 
Mellon, Paul 12:248 
museums, art 13:140 
Sforza (family) 17:15 
Stein, Gertrude 17:355-356 
ART CONSERVATION AND 
RESTORATION 2:159-161 
museums, art 13:141 
ART DECO 2:161-162 
antique collecting 2:33 
Art Nouveau 2:165 
Chrysler Building 4:384, 17:112, 
17:113 
glassware, decorative 8:324 
Lalique, René 11:147 
ART FORGERY see FORGERY IN ART 
ART NOUVEAU 2:163-165 
antique collecting 2:33 
Art Deco 2:161 
Arts and Crafts movement 2:178 
Beardsley, Aubrey 3:22-23 
Bonnard, Pierre 3:217 
France 
Toulouse-Lautrec, Henri de 
18: 301-302 
Gaudi, Antonio 8: 182 
glassware, decorative 8:324 
Klimt, Gustav 11:84 
Mackintosh, Charles Rennie 12:26 
modern architecture 13:5 
Mucha, Alfons 13:119 
Secession movement 16:377 
stained glass 17:328 
Steuben glass 17:366 
Tiffany, Louis Comfort 18:252 
ART OF POETRY (epistle) see HORACE 
ART SONG 
song 17:190 
ARTAUD, ANTONIN 2:165 
Barrault, Jean Louis 2:392 
Living Theatre 11:327 
ARTAXERXES |, KING OF PERSIA 2:165 
ARTAXERXES II, KING OF PERSIA 
2:166 
ARTE POVERA 
Italian art and architecture 10:273 
ARTEMIS 2:166 
Ephesus 7:80 
Seven Wonders of the World 16:411, 
16:412 
ARTERIOSCLEROSIS 2:166 
atherosclerosis 2:236 
cardiovascular diseases 4:133 
ARTERY 2:166 
aorta 2:39 
cardiovascular diseases 4:133 
circulatory system 4:401-404 
diseases and disorders 
aneurysm 1:378-379 
arteriosclerosis 2:166 
atherosclerosis 2:235-236 
ARTESIAN WELL 2:167 
spring (water) 17:317 
ARTHRITIS 2:167-169 
collagen disease 5:89 
foot disorders 7:388 
gout 8:379-380 
osteoarthritis 14:149-150 
rheumatic fever 16:70-71 
treatment 2:169 
aspirin 2:212 


ARTHROPOD 2:169-171 
arachnid 2:67 
biological locomotion 3:127, 3:128 
centipede 4:228-229 
crab 5:312-313 
insect 10:165- 170 
invertebrate 10:204 
molting 13:23 
parasitic diseases 14:241-243 
skeletal system 17:100 
ARTHUR, CHESTER ALAN 2:171-172 
ARTHUR AND ARTHURIAN LEGEND 
2:172-173 
Camelot 4:52 
Chrétien de Troyes 4:374-375 
English literature 7:57-58 
Galahad, Sir 8:143 
Geoffrey of Monmouth 8:224 
German literature 8:261 
Grail, Holy 8:392 
Lancelot, Sir 11:153 
Layamon 11:211 
Malory, Sir Thomas 12:75 
Merlin 12:272 
Palamedes 14:194 
Parsifal 14:255 
Sir Gawain and the Green Knight 
17:95 
tapestry 13:114 
Tristan and Isolde 18:344 
ARTICHOKE 2:173 
vegetable 19: 133 
ARTICLES OF CONFEDERATION 2:173- 
174 
Constitution of the United States 
5:209 
Continental Congress 5:227 
Hanson, John 9:132-133 
United States, history of the 19:53- 
54 
ARTIFACTS see ARCHAEOLOGY 
ARTIFICIAL ILLUMINATION see LAMP; 
LIGHTING DEVICES 
ARTIFICIAL INSEMINATION 2:174 
animal husbandry 1:407 
cattle and cattle raising 4:196 
dairying 5:404 
eugenics 7:126 
gene bank 8:199 
genetic engineering 8:209 
semen 16:393 
ARTIFICIAL INTELLIGENCE 2:174-175 
automata, theory of 2:292 
cognitive psychology 5:81 
computer 5:152, 5:153 
computer languages 5:161 
cybernetics 5:383 
expert system 7:174 
neural network 13:261 
weather forecasting 19:302 
ARTIFICIAL LIMBS 2:175 
ARTIFICIAL ORGANS 2:175-176 
bionics 3:135 
ARTIFICIAL RESPIRATION see 
CARDIOPULMONARY 
RESUSCITATION; FIRST AID 
ARTIFICIAL SATELLITE see SATELLITE, 
ARTIFICIAL 
ARTIGAS, JOSE GERVASIO 2:176 
ARTILLERY 2:176-177 
ammunition 1:342-344 


armored vehicle 2:133-135 
bazooka 3:16 
cannon 4:105-107 
catapult 4: 183 
fortification 7:413-414 
howitzer 9:342-343 
mortar 13:88 
naval vessels 13:220 
World War | 20:18 
See also FIREARMS 
ARTIODACTYL 2:178 
camel 4:5] 
peccary 14:282-283 
pig 15:10-11 
pronghorn 15:245 
ARTOIS (France) 2:178 
ARTS AND CRAFTS MOVEMENT 2:178 
Art Nouveau 2:164 
book 3:221 
colonial styles in North America 
5:96-99 
craft 5:316 
Crane, Walter 5:319 
gold and silver work 8:347 
industrial design 10:137 
Morris, William 13:86 
rugs and carpets 16:195 
Tiffany, Louis Comfort 18:252 
ARUBA 2:178-179 
ARUM 2:179 
Arales 2:68 
philodendron 14:373 
ARYAN 2:179 
Asia 2:204 
ASBESTOS 2:179-180 
cancer 4:97-98 
diseases, occupational 6:164 
pollutants, chemical 15:107 
ASBURY, FRANCIS 2:180 
ASCANIAN FAMILY 
Albert |, Margrave of Brandenburg 
1:235 


ASCARIASIS 2:180 
ASCENSION OF CHRIST 2:180 
ASCENSION ISLAND 2:180 
ASCETICISM 2:180 

Buddha 3:353 

celibacy 4:210 

Jainism 10:306 

Macarius the Egyptian, Saint 12:4 

Manichaeism 12:95 

Simeon Stylites, Saint 17:83 
ASCH, SHOLEM 2:180 
ASCHAM, ROGER 2:180-181 
ASCLEPIUS 2:181 

Epidaurus (Greece) 7:82 
ASCORBIC ACID see VITAMINS AND 

MINERALS 

ASDIC see SONAR 
ASEAN 2:18] 

Abdul Rahman, Tunku 1:48 
ASEPTIC CONTAINERS 

aluminum 1:292 
ASGARD 2:18] 

Valhalla 19:111 
ASH (botany) 2:181-182 

lumber 11:395 
ASH WEDNESDAY 2:182 
ASHANTI 2:182 

African art 1:53 

Fanti 7:209 


ASHBEE, CHARLES ROBERT 
gold and silver work 8:347 
ASHBERY, JOHN 2:182 
ASHCAN SCHOOL (art group) 2:182 
American art and architecture 1:308 
Bishop, Isabel 3:154 
Davies, Arthur B. 6:28 
Glackens, William 8:316 
Luks, George 11:393 
Shinn, Everett 17:42. 
Sloan, John 17:122-123 
social realism 17:150 
ASHCROFT, DAME PEGGY 2:182-183 
ASHE, ARTHUR 2:183 
ASHEVILLE (North Carolina) 2:183 
ASHI 2:183 
ASHKENAZI, VLADIMIR 2:183 
ASHKENAZIM 2:183 
Jews 10:358, 10:359 
ASHLEY, WILLIAM HENRY 2:183 
ASHMOLEAN MUSEUM 
museums, art 13:140 
ASHTON, SIR FREDERICK 2:184 
ASHURBANIPAL, KING OF ASSYRIA 
2:184 
Nineveh 13:34] 
ASIA 2:184-208 
agriculture 2:197, 2:199, 2:200 
animal life 2:190-191 
arable land 2:192-193 
art and architecture 
Lamaist art and architecture 
11:147-148 
rugs and carpets 16: 194-195 
Southeast Asian art and 
architecture 17:234-237 
See also specific country 
headings, e.g., JAPANESE ART 
AND ARCHITECTURE 
climate 2:188-189, 2: 190, 2:19] 
colonialism 5:99 
communication 2:200 
dance 6:8-9 
demography 2:196-197 
economic activity 2:197-202 
manufacturing 2:199-200 
education 2:194 
energy sources 2:200 
exploration see EXPLORATION—Asia 
fishing 2:193 
flags 7:319-320 
folk art 7:373-374 
forest and forestry 2:193, 2:199 
geology 2:187-188, 2: 190 
health 2:194 
history 2:201-208 
communism 5:132, 5:135-136 
Nonaligned Movement 13:355- 
356 
ship 17:43-44 
Third World 18:228-229 
World War | see WORLD WAR | 
World War Il see WORLD WAR II 
languages 2:194, 2:196 
Afroasiatic languages 1:165-168 
Ural-Altaic languages 19:84 
Malay Archipelago 12:66 
maps 2: 186, 2: 190, 2:191, 2:195, 
2:196, 2:197, 2:200, 2:202, 
2:205 
people 2:192, 2:193-194, 2:195 


ASTROPHOTOGRAPHY lig) Ih 


migration to the United States 
10:49, 10:50 
See also as subheading under 
specific country names 
physical features 2:183-184, 2:193 
Altai Mountains 1:286 
Gobi 8:335-336 
Kunlun Mountains 11:117 
Pamirs 14:213 
Tian Shan (Tien Shan) 18:246 
regions 
Bactria 2:332-333 
Central Asia 4:232 
Far East 7:209 
Southeast Asia 17:233 
Turkistan 18:382 
religions 2:194 
Buddhism 3:353-357 
Confucianism 5:175-177 
resources 2:191-193, 2:199 
rivers, lakes, and waterways 2:189, 
2192 
Indus 10:135 
Irrawaddy River 10:246 
Irtysh River 10:248 
Sutlej River 18:49 
See also as subheading under 
specific country names 
soils 2:189-190 
theater 
shadow play 17:16 
See also as subheading under 
specific country names 
trade 2:200-201 
transportation 2:200 
railroad 15:377 
vegetation 2:190, 2:19] 
water resources 2:192 
See also specific country names 
ASIA MINOR see ANATOLIA, ANCIENT; 
TURKEY 
ASIAN AMERICANS 2:208-210 
Chinese Americans 2:208-209 
California 4:34-35 
tong (fraternal organization) 
18:286 
Filipino Americans 2:209-210 
Japanese Americans 2:209 
Nisei 13:342 
Korean Americans 2:209 
Pacific-Islander Americans 2:210 
Southeast-Asian Americans 2:210 
United States 19:41 
ASIMOV, ISAAC 2:210 
ASMARA (Ethiopia) 2:210 
ASOKA, EMPEROR OF INOIA 2:210-211 
Asia 2:204 
India, history of 10:78 
ASP 2:211 
ASPARAGUS 2:211 
vegetable 19: 134 
ASPARAGUS FERN 2:211 
ASPARTAME see SWEETENER, 
ARTIFICIAL 
ASPCA see SOCIETY FOR THE 
PREVENTION OF CRUELTY TO 
ANIMALS 
ASPDIN, JOSEPH 
cement and concrete 4:222 
ASPEN (Colorado) 2:211 
Colorado 5:104 


ASPEN (tree) 2:211-212 
ASPERGILLUS 2:212 
diseases, animal 6:162 
ASPHALT see TAR, PITCH, AND 
ASPHALT 
ASPHYXIA 2:212 
ASPIRIN 2:212 
Reye’s syndrome 16:67 
ASPLUND, ERIK GUNNAR 2:212 
ASQUITH, HERBERT HENRY, 1ST EARL 
OF OXFORD AND ASQUITH 
2:212-213 
ASS 2:213 
donkey 6:209 
kiang 11:60 
mule 13:123 
perissodactyl 14:315 
ASSAD, HAFEZ AL- 2:213 
Syria 18:86-87 
ASSAM (India) 2:213 
ASSASSINS 2:214 
Ismailis 10:260 
ASSAULT ANO BATTERY 2:214 
tort 18:296 
ASSAULT RIFLES 
firearms 7:290 
ASSEMBLY LANGUAGE 2:214 
computer 5:151, 5:153 
computer languages 5:160, 5:161 
ASSEMBLY LINE 2:214 
automotive industry 2:299 
conveyor 5:232 
Ford (family) 7:396 
Kahn, Albert 11:6 
manufacturing, history of 12:109 
robot 16:114 
ASSETS 
accounting 3:224-227 
ASSINIBOIN (American Indians) 2:214 
ASSINIBOINE RIVER 2:214 
ASSISI (Italy) 2:214-215 
ASSOCIATED PRESS 
press agencies and syndicates 
15:212 
ASSOCIATION OF SOUTHEAST ASIAN 
NATIONS see ASEAN 
ASSOCIATIONISM 2:215 
ASSOCIATIVE LAW see ALGEBRA; 
ARITHMETIC 
ASSUMPTION OF MARY 2:215 
Mary 12:154 
Pius XII, Pope 15:34 
ASSYRIA 2:215 
aqueduct 2:55 
architecture see MESOPOTAMIA— 
art and architecture 
Ashurbanipal, King of Assyria 2:184 
costume 5:285 
cuneiform 5:372-373 
history 
Asia 2:203-204 
Khorsabad 11:58 
map 2:215 
Mesopotamia 12:279-280 
Nineveh 13:34] 
Sargon Il, King of Assyria 16:296 
ASTAIRE, FRED 2:216 
film, history of 7:269 
ASTARTE 2:216 
ASTATINE 2:216 
ASTER 2:216 


ASTEROID 2:217 
astronomy and astrophysics 2:229 
Ceres 4:238 
Eros (astronomy) 7:95 
meteor and meteorite 12:293-294 
solar system 17:177, 17:179 
ASTHMA 2:217 
ASTIGMATISM 
aberration, optical 1:50 
ASTLEY, PHILIP 
circus 4:404 
ASTON, FRANCIS WILLIAM 2:217 
ASTOR (family) 2:217-218 
American Fur Company 1:313 
Astor, Lady 2:218 
New York Public Library 13:304 
ASTOR, LADY 2:218 
ASTOR, MARY 2:218 
ASTOR PLACE RIOT 2:218 
Buntline, Ned 3:375 
Forrest, Edwin 7:408 
ASTORIA (Oregon) 2:218 
ASTRAKHAN (USSR) 2:219 
ASTROCHEMISTRY 2:219 
ASTRODOME 
stadium 17:325 
ASTROGEOLOGY 2:219 
ASTROLABE 2:219-220 
computer 5:146 
navigation 13:222 
ASTROLOGY 2:220-221 
Aquarius 2:55 
charts 2:220, 2:221 
divination 6:172 
fortune-telling 7:414-415 
Nostradamus 13:397 
ASTROMETRY 2:221-222 
ASTRONAUT 2:222-223 
Apollo program 2:45-48 
Gagarin, Yuri 8:14] 
Glenn, John H., Jr. 8:327 
life-support systems 11:286-287 
Shepard, Alan B., Jr. 17:36 
Slayton, D. K. 17:121 
space medicine 17:250-253 
space programs, national 17:253- 
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Space Shuttle 17:261-264 
Tereshkova, Valentina Viadimirovna 
Nikolayeva 18:187 
Titov, Gherman S. 18:270 
Truly, Richard H. 18:355 
ASTRONAUTICS 2:223-224 
history 
Obert, Hermann 14:23-24 
ASTRONOMICAL CATALOGS AND 
ATLASES 2:224 
Messier, Charles 12:283 
ASTRONOMICAL OBSERVATORY see 
OBSERVATORY, ASTRONOMICAL 
ASTRONOMICAL UNIT see DISTANCE, 
ASTRONOMICAL 
ASTRONOMY ANO ASTROPHYSICS 
2:224-231 
albedo 1:234 
asteroid 2:217 
astronautics 2:223-224 
brown dwarf 3:333 
celestial sphere 4:210 
constellation 5:205-208 
coordinate systems 5:241-242 


cosmology 5:276-280 
day 6:32 
distance, astronomical 6:169-170 
Earth, motions of 6:303-304 
Earth, size and shape of 6:304 
Earth sciences 6:308 
eclipse 6:323-324 
extragalactic systems 7:182- 186 
Fraunhofer lines 8:47-48 
Galaxy, The 8:144-146 
gamma-ray astronomy 8:160 
geocentric world system 8:222 
globule 8:328 
gravitational lens 8:414 
history 2:224-229 
Ambartsumian, Viktor 
Amazaspovich 1:297 
Anaximander 1:365 
Battani, al- 3:7 
Bethe, Hans 3:96 
Brahe, Tycho 3:267-268 
Chandrasekhar, Subrahmanyan 
4.254 
Galileo Galilei 8:148-149 
Goddard, Robert 8:338-339 
Levi ben Gershon 11:260 
Meton 12:301 
Mitchell, Maria 12:410 
Newton, Sir lsaac 13:318-319 
Ptolemy 15:283 
Regiomontanus 16:12 
Velikovsky, Immanuel 19:138 
infrared astronomy 10:155 
instrumentation : 
astrolabe 2:219-220 
interferometer 10:181 
Jacob's staff 10:303 
quadrant 15:315 
radar astronomy 15:346-347 
telescope, optical 18:156-160 
transit circle 18:32 
interstellar matter 10:195-198 
magnitude 12:48 
meteor and meteorite 12:293-294 
meteorite craters 12:294-295 
observatory, astronomical 14: 26-27 
Olbers’s paradox 14:78 
perturbation 14:329 
planetarium 15:36-37 
planets and planetary systems 
15:38-39 
See also specific planet names 
pulsar 15:295 
quasar 15:324 
radio astronomy 15:352-357 
relativity 16:15-20 
scientific research satellites see 
SATELLITE, ARTIFICIAL 
solar system 17:177-180 
space exploration 17:241-249 
star 17:334-339 
stellar evolution 17:358-359 
Sun 18:18-23 
three-body problem 18:239-240 
Tunguska fireball 18:370 
two-body problem 18:393 
ultraviolet astronomy 18:410-4// 
universe 19:77-78 
X-ray astronomy 20:60-62 
ASTROPHOTOGRAPHY 2:231 
astronomical catalogs and atlases 
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ASTROPHYSICS 


2:224 
Barnard, Edward Emerson 2:387 
infrared astronomy 10:155 
interstellar matter 10:195-198 
spectroheliograph 17:291 
star 17:335 
ASTROPHYSICS see ASTRONOMY AND 
ASTROPHYSICS 
ASTURIAS (Spain) 2:231 
Spain, history of 17:271 
ASTURIAS, MIGUEL ANGEL 2:231 
ASUNCION (Paraguay) 2:231 
ASWAN (Egypt) 2:231 
ASWAN HIGH DAM 2:231-232 
Abu Simbel 1:60, 1:6/ 
Africa 1:126 
dam 5:413 
Nasser, Gamal Abdel 13:198-199 
Nasser, Lake 13:199 
Nile River 13:339 
ASYLUM see RIGHT OF ASYLUM 
AT&T see TELEPHONE 
ATACAMA DESERT 2:232 
ATAHUALPA 2:232 
ATALANTA 2:232 
ATATURK, KEMAL 2:232-233 
Turkey 18:381 
ATCHISON (Kansas) 2:233 
ATGET, EUGENE 2:233 
Abbott, Berenice 1:46 
ATHABASCA, LAKE 2:233 
ATHABASCA RIVER 2:233 
ATHANASIUS, SAINT 2:233 
creed 5:324 
Ambrose, Saint 1:298 
ATHEISM 2:233-234 
agnosticism 1:173 
rationalism 15:392 
ATHELSTAN, KING OF WESSEX 2:234 
ATHENA 2:234 
Arachne 2:67 
Athens (Greece) 2:235 
Palladium 14:209 
ATHENA NIKE, TEMPLE OF (Athens) 
Acropolis 1:77, 1:78 
ATHENAGORAS 2:234 
ATHENS (Georgia) 2:234 
ATHENS (Greece) 2:234-235 
architecture 
Acropolis 1:77-78 
archon 2:95 
Greek literature, modern 9:36 
history 2:235 
Aeschines 1:116-117 
Alcibiades 1:244 
Areopagus 2:103 
Aristides 2:112 
Aristophanes 2:112-113 
Callias 4:38 
Cimon 4:392 
Cleisthenes 5:41 
Cleon 5:44 
Delian League 6:69 
Draco 6:224 
Greece, ancient 9:23-24, 9:26 
Greek literature, ancient 9:35 
Miltiades 12:367 
Peisistratus 14:286 
Peloponnesian War 14:288-289 
Pericles 14:309-310 
Phocion 14:380 


Socrates 17:166-167 
Solon 17:184 
Sophocles 17:193-194 
Themistocles 18:217 
Theramenes 18:220 
Thucydides 18:24] 
women in society 19:403 
Xenophon 20:65 
ATHEROSCLEROSIS 2:235-236 
angioplasty 1:381 
arteriosclerosis 2:166 
cardiovascular diseases 4:133 
foot disorders 7:388 
stroke 17:399 
ATHLETE’S FOOT see RINGWORM 
ATHOS, MOUNT 2:236 
Orthodox church 14: 143 
ATKINSON, BROOKS 2:236 
ATLANTA (Georgia) 2:236-238 
history 2:237-238 
map 2:237 
ATLANTA CAMPAIGN 2:238 
Civil War, U.S. 5:26-27 
Sherman, William Tecumseh 17:38- 
39 


ATLANTIC, BATTLE OF THE 
World War Il 20:34 
ATLANTIC CABLE 2:238 
ATLANTIC CHARTER 2:238 
Four Freedoms 8:12 
World War II 20:30, 20:31 
ATLANTIC CITY (New Jersey) 2:238-239 
Monopoly (game) 13:43 
ATLANTIC OCEAN 2:239-241 
Atlantic cable 2:238 
Bahamas 2:337-338 
Baltic Sea 2:362-363 
Bermuda Triangle 3:87 
Biscay, Bay of 3:154 
Bristol Channel 3:310 
climate 2:241 
Davis Strait 6:31 
English Channel 7:52-53 
exploration see EXPLORATION 
Fundy, Bay of 8:117 
Grand Banks 8:394 
history and economy 2:241 
intertidal life 10:199 
Irish Sea 10:237 
Long Island Sound 11:354-355 
map 2:240 
Mexico, Gulf of 12:319-320 
North Sea 13:383 
ocean bottom 2:239 
mid-oceanic ridge 12:339 
Sargasso Sea 16:295 
Scilly Islands 16:351 
Tristan da Cunha Islands 18:344 
water characteristics 2:239-240 
Weddell Sea 19:309 
ATLANTIS 2:241 
Thera 18:220 
ATLAS (missile) 2:241-242 
ATLAS (mythology) 2:242 
ATLAS (maps) 2:242 
astronomical catalogs and atlases 
2:224 
linguistic atlases 8:224-226 
ATLAS MOUNTAINS 2:242 
Africa 1:123, 1:129 
ATMOSPHERE 2:242-247 


Aerobee 1:110 
airglow 1:206-207 
atmospheric sciences 2:247 
auroras 2:264-265 
carbon cycle 4:127 
circulation 2:244-246 
climate 5:48-51 
cloud 5:57-58 
composition and structure 2:242- 
243 
cosmic rays 5:275-276 
cyclone and anticyclone 5: 386-387 
dew 6:118 
front 8:95-96 
geochemistry 8:223 
human impacts 2:246 
aerosol 1:112-113 
inversion 10:202 
jet stream 10:353-354 
layers 2:242-243, 2:245 
biosphere 3:136-137 
exosphere 7:174 
mesosphere 12:281-282 
ozone layer 14:169-170 
stratosphere 17:391 
thermosphere 18:225-226 
tropopause 18:350 
troposphere 18:350 
lightning 11:292-293 
low-pressure region 11:383 
meteorology 12:297-299 
mirage 12:391-392 
nitrogen cycle 13:344 
ocean-atmosphere interaction 
14:29-30 
origin 2:247 
photochemistry 14:389 
planets see PLANETS AND 
PLANETARY SYSTEMS; specific 
planet names 
pollutants, chemical 15:110-112 
precipitation (weather) 15:182-184 
smoke 17:132 
thunderstorm 18:242-243 
trade winds 18:312-313 
weather disturbances 2:246 
wind 19:378-379 
ATMOSPHERIC SCIENCES 2:247 
International Years of the Quiet Sun 
10:194-195 
meteorology 12:297-299 
ATOLL 
coral reef 5:252, 5:253 
ATOM 2:247-251 
atomic number 2:254 
atomic weight 2:254 
Avogardo number 2:247, 2:311 
carbon 4:125, 4:126 
electricity 6:393 
electron 6:401-402 
electron configuration 6:402 
element 6:409-412 
free radical 8:53 
fundamental particles 8:114-116 
interstellar matter 10:196 
isotope 10:262-263 
kinetic theory of matter 11:68-69 
magnetic moment 12:44 
magnetism 12:45 
mass defect 12:168-169 
mass number 12:171 


matter 12:19] 
molecule 13:18 
neutron 13:263 
nuclear physics 13:408-409 
nucleus 2:249, 2:250-251 
beta decay 3:95 
orbital 14:116 
organic chemistry 14:132, 14:134 
radiometric age-dating (table) 
15:369 
spectroscopy 17:292-293 
structure 
periodic table 14:310-312 
quantum mechanics 15:317-322 
radioactivity 15:364-365 
Rutherford, Sir Ernest 16:223-224 
theories and models 2:247-250 
atomism 2:254 
Dalton, John 5:410 
transition elements 18:321 
valence 19:108-109 
ATOMIC BOMB 2:252-253 
Bacher, Robert Fox 2:325 
Einstein, Albert 6:375-376 
Fermi, Enrico 7:242-243 
Manhattan Project 12:94-95 
nuclear energy 13:406 
Oppenheimer, J. Robert 14: 108-109 
radiation injury 15:348 
Szilard, Leo 18:88 
tests 
Bikini 3:113 
Truman, Harry S. 18:355 
World War Il 20:42 
ATOMIC CLOCK 2:253 
Clocks and watches 5:54 
day 6:32 
time (duration) 18:257 
ATOMIC CONSTANTS 2:253-254 
Millikan’s oil-drop experiment 
12:365 
Planck’s constant 15:36 
ATOMIC ENERGY see NUCLEAR 
ENERGY 
ATOMIC ENERGY COMMISSION see 
NUCLEAR REGULATORY 
COMMISSION 
ATOMIC NUMBER 2:254 
atom 2:249-250 
element 6:409-412 
periodic table 14:310-312 
ATOMIC PHYSICS see NUCLEAR 
PHYSICS 
ATOMIC WEIGHT 2:254 
Berzelius, Jons Jakob 3:94 
Cannizzaro, Stanislao 4:105 
element 6:411-412 
mass defect 12:169 
mass number 12:171 
ATOMISM 2:254 
Democritus 6:79 
Leucippus 11:258 
materialism 12:182 
ATONALITY 2:254 
Berg, Alban 3:79 
music 13:149 
Schoenberg, Arnold 16:337 
ATONEMENT 2:254 
ATONEMENT, DAY OF see YOM KIPPUR 
ATP 2:254-255 
active transport 1:81-82 
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cell 4.212, 4:213 
death and dying 6:45 
fermentation 7:242 
Krebs cycle 11:110 
metabolism 12:284 
muscle contraction 13:138-139 
photosynthesis 14:403 
ATREUS (mythology) 2:255 
ATRIUM 2:255 
Roman art and architecture 16:139 
ATROPHY 2:255 
paralysis 14:239 
ATS see APPLICATIONS TECHNOLOGY 
SATELLITE 
ATTACHMENT (law) 2:255 
ATTAINOER, BILL OF 2:255 
ATTALUS |, KING OF PERGAMUM 
2:255-256 


ATTENBOROUGH, RICHARD AND DAVIO 


2:256 
ATTICA (Greece) 2:256 
ATTILA THE HUN 2:256 
Aetius, Flavius 1:119 
ATTLEE, CLEMENT, 1ST EARL ATTLEE 
2:256 
Labour party 11:134 
World War II 20:40 
ATTORNEY 2:256-257 
law 11:204 
legal aid 11:231 
legal procedure 11:231-232 
paralegal services 14:238 
ATTORNEY GENERAL 2:257 
Justice, U.S. Department of 10:414 
ATTUCKS, CRISPUS 2:257 
ATWO00, MARGARET 2:257 
AUBER, DANIEL FRANCOIS ESPRIT 
2:257 
AUBREY, JOHN 2:257 
AUBUSSON (France) 2:257 
tapestry 13:115 
AUCHINCLOSS, LOUIS 2:257 
AUCKLAND (New Zealand) 2:257-258 
AUCTION 2:258 
AUDEN, W. H. 2:258-259 
AUOIENCIA 2:259 
AUDIO EQUIPMENT see SOUND 
RECORDING AND 
REPRODUCTION 
AUDIOVISUAL TEACHING AIDS see 
COMPUTERS IN EDUCATION, 
PROGRAMMED LEARNING; 
TEACHING; TEACHING 
MACHINES 
AUDIT see ACCOUNTING 
AUOUBON, JOHN JAMES 2:259 
AUER, LEOPOLD 2:259 
AUERBACH, ERICH 2:259-260 
AUERBACH, RED 2:260 
AUGSBURG (Germany) 2:260 
AUGSBURG, PEACE OF see 
REFORMATION 
AUGSBURG CONFESSION 2:260 
Philip of Hesse 14:365-366 
Reformation 16:6 
AUGUSTA (Georgia) 2:260 
AUGUSTA (Maine) 2:260 
AUGUSTAN AGE 2:260 
classicism 5:36-37 
Dryden, John 6:253 
English literature 7:61-62 


Gay, John 8:185 
Pope, Alexander 15:125 
Steele, Sir Richard 17:352 
AUGUSTINE, SAINT 2:260-261 
City of God, The 4:415 
scholasticism 16:338, 16:339 
state (in political philosophy) 
17:341, 17:342 
AUGUSTINE OF CANTERBURY, SAINT 
2:261 
AUGUSTINIANS 2:261 
AUGUSTUS, ROMAN EMPERDR 2:261- 
262 
Actium 1:81 
Agrippa, Marcus Vipsanius 1:185 
Antony, Mark 2:36-37 
Livia Drusilla 11:327 
Octavia 14:54 
sculpture 16: 363 


AUGUSTUS II, KING OF POLAND 2:262 


AUGUSTUS III, KING OF POLANO 
2:262-263 
AUK 2:263 
AUNG SAN 2:263 
AURANGZEB, MOGUL EMPEROR OF 
INDIA 2:263-264 
AURELIAN, ROMAN EMPEROR 2:264 
AURIC, GEORGES 2:264 
AURIGA 2:264 
AURIGNACIAN 2:264 
prehistoric art 15:190 
AURIOL, VINCENT 2:264 
AUROBINOO, SRI 2:264 
AURORA see EOS 
AURORAS (astronomy) 2:264-265 
magnetic storm 12:44 
magnetosphere 12:48 
AUSCHWITZ 2:265 
Levi, Primo 11:260 
AUSTEN, JANE 2:265-266 
English literature 7:62, 7:63 
novel 13:402 
Pride and Prejudice 15:215 
AUSTERLITZ, BATTLE OF 2:266 
AUSTIN (Texas) 2:266 
AUSTIN, J. L. 
analytic and linguistic philosophy 
1:358-359 
AUSTIN, STEPHEN F. 2:266-267 
AUSTRALIA 2:267-279 
agriculture 2:275 
map 2:275 
animal life 2:272 
bandicoot 2:367-368 
dingo 6:148-149 
duck-billed platypus 6:260 
emu 7:25-26 
kangaroo 11:11 
koala 11:90 
kookaburra 11:94 
marsupial 12:145 
numbat 14:3 
art 
Nolan, Sidney 13:353 
Oceania, art of 14:44, 14:46 
cities see specific city names 
climate 2:269-271 
map 2:272 
cultural activity 2:274-275 
demography 2:273 
economy 2:269, 2:275-277, 2:279 


education 2:269, 2:274 
exploration see EXPLORATION— 
Australia 
flag 2:269, 7:325 
forestry and fishing 2:275 
geology 2:269 
government and politics 2:269, 
2:271 
health 2:269, 2:274 
history 2:267, 2:277-279 
Anzus Treaty 2:39 
British Empire 3:316 
Bruce, Stanley Melbourne, 1st 
Viscount of Melbourne 3:335 
Cook, James 5:234 
Kerr, Sir John Robert 11:52-53 
Menzies, Sir Robert Gordon 
12:264-265 
Phillip, Arthur 14:372 
Whitlam, Gough 19:354 
land 2:267, 2:269 
languages 2:273 
Oceania, languages of 14:47 
literature see AUSTRALIAN 
LITERATURE 
manufacturing and industry 2:275 
map 2:268 
Oceania 14:41-44 
people 2:269, 2:273 
Aborigines 1:52-53 
migration to the United States 
10:49 
physical features 2:267, 2:269 
Ayers Rock 2:313 
Great Barrier Reef 9:3 
Kosciusko, Mount 11:107 
Simpson Desert 17:86 
Snowy Mountains 17:144 
political parties 
Liberal parties 11:267 
religion 2:273 
resources 2:272-273 
energy and power generation 
2:212, 2:275-276 
mineral resources 2:272, 2:275, 
2:279 
water resources 2:272-273 
rivers, lakes, and waterways 2:271 
Bass Strait 2:414 
Botany Bay 3:246 
Darling River 6:18 
Murray River 13:135 
Murrumbidgee River 13:135 
social security 17:151 
soils 2:271 
space programs, national 17:261 
states and territories see specific 
names 
trade 2:276-277 
transportation 2:276 
railroad 15:377 
vegetation 2:271-272 
banksia 2:375-376 
AUSTRALIAN BALLOT 
ballot 2:361 
AUSTRALIAN EXTERNAL TERRITORIES 
2:279 


AUSTRALIAN LITERATURE 2:280-281 

AUSTRALIAN TERRIER 2:281 

AUSTRALOPITHECUS 2:281-282 
African prehistory 1:160 


anthropology 2:20 
Dart, Raymond 6:19 
Leakey (family) 11:217 
prehistoric humans 15:194-195 
AUSTRIA 2:282-287 
agriculture 2:285 
art see AUSTRIAN ART AND 
ARCHITECTURE 
cities see specific city names 
climate 2:283 
economic activity 2:283, 2:285-286 
education 2:283, 2:284 
flag 2:283 
government 2:283, 2:286 
health 2:283, 2:285 
history 2:282, 2:286-287 
Austrian Succession, War of the 
2:290 
Francis Joseph, Emperor of 
Austria 8:34 
Habsburg (dynasty) 9:/0J-102 
Hitler, Adolf 9:257-258 
Kreisky, Bruno 11:110-111 
Metternich, Klemens, Fiirst von 
12:304 
Napoleonic Wars 13:193-194 
Revolutions of 1848 16:65 
Schuschnigg, Kurt von 16:343 
Schwarzenberg (family) 16:344 
Seven Weeks’ War 16:411 
Seven Years’ War 16:413-414 
World War | see AUSTRIA- 
HUNGARY—World War | 
World War Il 20:26, 20:43 
See also AUSTRIA-HUNGARY; 
HOLY ROMAN EMPIRE 
land and resources 2:282-284 
literature see AUSTRIAN LITERATURE 
manufacturing and industry 2:285 
map 2:285 
music see GERMAN AND AUSTRIAN 
MUSIC 
people 2:283, 2:284-285 
resources 2:283-284 
rivers, lakes, and waterways 2:283 
tourism and trade 2:285-286 
transportation 2:285 
vegetation and animal life 2:283 
AUSTRIA-HUNGARY 2:287-288 
Andrassy, Gyula, Count 1:373 
Czechoslovakia 5:398 
Deak, Ferenc 6:43 
Habsburg (dynasty) 9: /0/-102 
Triple Alliance 18:343 
World War | 20:6, 20:8, 20:13, 20:16, 
20:22, 20:24 
AUSTRIAN ART ANO ARCHITECTURE 
2:288-289 
architecture 2:93 
Wagner, Otto 19:239 
Secession movement 16:377 
AUSTRIAN LITERATURE 2:289-290 
Schnitzler, Arthur 16:337 
AUSTRIAN MUSIC see GERMAN AND 
AUSTRIAN MUSIC 
AUSTRIAN SUCCESSION, WAR OF THE 
2:290 
Maria Theresa, Austrian 
Archduchess, Queen of Hungary 
and Bohemia 12: 124 
Saxe, Maurice, Comte de 16:319 
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AUSTRO-ASIATIC LANGUAGES see 
SOUTHEAST ASIAN LANGUAGES 
AUSTRO-PRUSSIAN WAR see SEVEN 
WEEKS’ WAR 
AUSTRONESIAN LANGUAGES see 
MALAYO-POLYNESIAN 
LANGUAGES 
AUTHORITARIANISM 2:290 
AUTISM 2:290-291 
AUTOANTIGENS 
aging 1:173 
AUTOBIOGRAPHY 2:291 
American literature 1:314-315, 
1:318 
Education of Henry Adams, The 
6:346-347 
Casanova de Seingalt, Giovanni 
Giacomo 4:165 
De Quincey, Thomas 6:39 
Levi, Primo 11:260 
Wharton, Edith 19:34 
AUTOGIRO 2:291-292 
AUTOIMMUNE DISEASES 2:292 
antibody 2:27 
autism 2:290-291 
collagen disease 5:89 
immunity (biology) 10:51 
immunodeficiency disease 10:53 
lupus erythematosus 11:402-403 
myasthenia gravis 13:167 
AUTOMATA, THEORY OF 2:292 
artificial intelligence 2:175 
information theory 10:154 
AUTOMATION 2:292-293 
automata, theory of 2:292 
automotive industry 2:303 
manufacturing, history of 12:109 
process control 15:239 
robot 16:114 
AUTOMATISM 
sedative 16:381 
AUTOMATON 2:293-294 
AUTOMOBILE 2:294-295 
accident 
whiplash 19:346 
See also SAFETY, AUTOMOTIVE 
alcoholism 1:246-247 
American Automobile Association 
1:310 
automotive industry 2: 300-303 
brake 3:276, 3:277 
engine 
antifreeze 2:28-29 
carburetor 4: 129 
catalytic converter 4: 182 
exhaust system 7:172 
ignition system 10: 33-34 
inhibitor 10:158 
internal-combustion engine 
10:185-188 
lubrication 11:387, 11:388 
tachometer 18:91 
Wankel engine 19:253-254 
no-fault insurance 13:348 
pollution control 15:112 
roads and highways 16:106-108 
safety, automotive 16:235-236 
steering system 17:353-354 
differential 6: 137-138 
suspension system 18:46-47 
tire 18:262-263 
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traffic control 18:313 
transmission, automotive 18:322- 


transportation 18:326, 18:327 
types 
electric car 6:388 
jeep 10:339 
Model T 13:3 
voltage regulator 19:229 
See also AUTOMOBILE RACING 
AUTOMOBILE RACING 2:295-299 
Andretti, Mario 1:374 
Bonneville Salt Flats 3:217 
Clark, Jim 5:33 
Fango, Juan Manuel 7:208 
Foyt, A. J. 8:16 
Lauda, Niki 11:197 
Moss, Stirling 13:99 
Oldfield, Barney 14:81 
Petty, Richard 14:351-352 
Stewart, Jackie 17:369 
Unser (family) 19:81 
Yarborough, Cale 20:71 
AUTOMOTIVE INOUSTRY 2:299-304 
Great Britain 
Rolls-Royce 16:137 
history 2:299-300 
Chrysler, Walter Percy 4:384 
Daimler, Gottlieb 5:403 
Durant, William Crapo 6:271 
Duryea, Charles E. and J. Frank 
6:275 
Ford (family) 7:396 
lacocca, Lee 10:3 
Kahn, Albert 11:6 
Kettering, Charles Franklin 11:54 
Nash, Charles William 13:197 
Studebaker (family) 17:402-403 
Japan 2:198 
labor union 
United Auto Workers 19:18 
production 2:300-301, 2:303-304 
assembly line 2:214 
robot 16:114 
technology, history of 18: 146 
United States 
Dearborn (Michigan) 6:44 
Michigan 12:333 
Volkswagen 19:227-228 
See also AUTOMOBILE 
AUTONOMIC NERVOUS SYSTEM see 
NERVOUS SYSTEM 
AUTOPSY 2:304 
pathology 14:267 
AUTOTROPH 
ecology 6:325 
AUVERGNE (France) 2:304 
AUXIN see HORMONE, PLANT 
AVALANCHE see LANDSLIDE AND 
AVALANCHE 
AVANT-GARDE 2:304 
art collectors and patrons 2:159 
brutalism 3:343 
Dada 5:400 
environmental art 7:74 
literary modernism 11:321 
performance art 14:308-309 
surrealism (art) 18:41-42 
surrealism (film, literature, theater) 
18:42-43 
AVE MARIA 2:304 


AVEBURY (England) 2:305 
AVEDON, RICHARD 2:305 
AVERAGE 2:305 
AVERNUS, LAKE 2:305 
AVERROES 2:305 
Siger de Brabant 17:72 
AVERSION THEORY 
behavior modification 3:46 
AVERY, MILTON 2:305 
AVERY, OSWALO T. 2:305 
AVES see BIRD 
AVIATION 2:306-310 
aerial sports 1:109-110 
aerodynamics 1:111-112 
aerospace industry 1:113-116 
air force 1:194-197 
air law 1:197 
aircraft manufacture 2:308 
See also AIRCRAFT 
airmail 1:207 
airplane hijacking 1:207 
airport 2:310 
barnstorming 2:308, 2:388 
commercial aviation 2:306, 2:308 
Concorde 5:168 
general aviation 2:308 
government regulation 2:308, 2:310, 
:384 
Civil Aeronautics Board 5:3 
Federal Aviation Administration 
7:228 
history 2:306-307, 2:309 
Bennett, Floyd 3:74 
Blériot, Louis 3:174 
Boeing, William Edward 3:197 
Curtiss, Glenn Hammond 5:378 
Earhart, Amelia 6:293 
Lilienthal, Otto 11:294 
Lindbergh, Charles A. 11:304 
Messerschmitt, Willy 12:282 
Mitchell, Billy 12:410 
Montgolfier brothers 13:60 
Richthofen, Manfred, Freiherr von 
16:88 
Rickenbacker, Eddie 16:88-89 
Sikorsky, Igor 17:76 
Wright, Orville and Wilbur 20:49 
Yeager, Chuck 20:72 
International Civil Aviation 
Organization 10:189 
military aviation 2:306 
See also AIRCRAFT, MILITARY 
navigation 13:222-224 
radar 15:345-346 
traffic control 18:313 
transportation 18:327-328 
AVICENNA 2:310 
geology 8:232-233 
logic 11:344 
philosophy 14:376 
AVIGNON (France) 2:310 
AVIGNON PAPACY see SCHISM, GREAT 
AVIS, HOUSE OF 
Portugal, history of 15:144 
AVOCADO 2:310-311 
AVOCET 2:311 
AVOGADRO, AMEDEO 2:311 
AVOGAORO NUMBER 2:311 
atom 2:247 
atomic constant 2:253 
equivalent weight 7:90 


mole (unit of substance) 13:18 
AVOGADRO’S LAW 2:311 
Ampere, André Marie 1:346 
Cannizzaro, Stanislao 4:105 
AVOIRDUPOIS see WEIGHTS AND 
MEASURES 
AVON (England) 2:312 
AVON, ANTHONY EDEN, 1ST EARL OF 
see EDEN, SIR ANTHONY 
AWACS see AIRBORNE WARNING AND 
CONTROL SYSTEM 
AWOONOR, KOFI 2:312 
AXIOM (mathematics) 2:312 
deduction 6:53 
Godel, Kurt 8:339 
proof, mathematical 15:245 
AXION (physics) 2:312 
AXIS (rotation) 
precession 15:181 
AXIS (World War Il) 2:312 
AXLE 
wagon 19:240 
wheel 19:343- 344 
AXOLOTL 2:312 
Mexican salamander 12:306 
neoteny 13:243 
AXUM see AKSUM (Ethiopia) 
AYCKBOURN, ALAN 2:312 
AYE-AYE 2:312-313 
primate 15:2/9 
AYER, A. J. 2:313 
AYERS ROCK 2:313 
AYLLON, LUCAS VASQUEZ OE 2:313 
AYLWIN, PATRICIO 2:313 
AYMARA (American Indians) 2:313 
AYR (Scotland) 2:313 
AYUB KHAN, MUHAMMAO 2:313-314 
AYUTTHIA (Thailand) 2:314 
AZALEA 2:314 
AZANA, MANUEL 2:314 
AZANOE 2:314 
AZERBAWAN 2:314-315 
Armenia (Soviet republic) 1:131 
Baku 2:342-343 
AZIOE 2:315 
AZIMUTH see COORDINATE SYSTEMS 
(astronomy) 
AZNAVOUR, CHARLES 2:315 
AZO COMPOUND 2:315 
AZORES 2:315-316 
AZOV, SEA OF 2:316 
AZTEC 2:316-318 
archaeoastronomy 2:73 
art 
Latin American art and 
architecture 11:185-186 
pre-Columbian art and 
architecture 15:176-181 
cannibalism 4:103, 4:104 
Cortés, Hernan 5:270-271 
Cuauhtémoc 5:360 
Mexico, history of 12:316 
Montezuma II 13:59 
myth and religion 
Tezcatlipoca 18:203 
pyramids 15:308 
religion 
Quetzalcéatl 15:333 
Tenochtitlan 18:184-185 
Toltec 18:282 
writing systems, evolution of 20:50 


BALANCE P55 


AZUELA, MARIANO 2:318 
AZURITE 2:318 


B (letter) 2:319 
B-1 BOMBER 2:319-320 
B-2 BOMBER see STEALTH BOMBER 
B-17 FLYING FORTRESS see AIRCRAFT, 
MILITARY 
B-29 SUPERFORTRESS see AIRCRAFT, 
MILITARY 
B-52 STRATOFORTRESS 2:320 
B CELL 
immunity (biology) 10:51-52 
BA XIAN (Pa Hsien) 2:320 
BAADE, WALTER 2:320 
population, stellar 15:130 
BAAL 2:320 
Baalbek 2:320 
mythology 13:174-175 
BAAL SHEM TOV 2:320 
BAALBEK (Lebanon) 2:320 
BAATH PARTY 2:320 
socialism 17:160 
Syria 18:86 
BABANGIDA, IBRAHIM 
Nigeria 13:335 
BABBAGE, CHARLES 2:321 
computer 5:146 
BABBITT (novel) 2:321 
Lewis, Sinclair 11:263 
BABBITT, MILTON 2:321 
BABEL, ISAAK EMMANUILOVICH 2:321 
BABEL, TOWER OF 2:321 
BABEUF, FRANGOIS NOEL 2:321 
BABISM 2:321 
Bahaullah 2:338 
BABOON 2:321-322 
BABUR, MOGUL EMPEROR OF INDIA 
2:322 
BABY see INFANCY 
BABY M CASE 
surrogate motherhood 18:43 
BABYLON 2:322-323 
Mesopotamia 12:279 
Seven Wonders of the World 16:41 
temple 18: 168 
BABYLONIA 2:323 
Akkad 1:214 
architecture see MESOPOTAMIA— 
art and architecture 
arithmetic 2:116 
Asia 2:203-204 
astronomy 2:224-225 
Babylon 2:322-323 
brick and bricklaying 3:302 
Chaldea 4:246 
costume 5:285 
creation accounts 5:322 
cuneiform 5:372-373 
Cyrus the Great, King of Persia 
5:392 
Enuma Elish 7:73 
Hammurabi, Code of 9:123 
Hammurabi, King of Babylonia 
9:123 


Jews 10:358 
Judaism 10:402 
Kassites 11:25 


Lagash 11:140 
map 2:322 
Mesopotamia 12:279 
Nebuchadnezzar Il, King of 
Babylonia 13:235 
Sippar 17:95 
slavery 17:115 
BABYLONIAN CAPTIVITY 2:323 
Nebuchadnezzar Il, King of 
Babylonia 13:235 
BABY’S BREATH 2:323 
BACALL, LAUREN 2:323 
BACCARAT 2:323-324 
BACCHUS 2:324 
BACH, CARL PHILIPP EMANUEL 2:324 
BACH, JOHANN CHRISTIAN 2:324 
Mozart, Wolfgang Amadeus 13:118 
BACH, JOHANN SEBASTIAN 2:324-325 
Albinoni, Tommaso 1:241 
baroque music 2:391 
cantata 4:109 
fugue 8:109 
German and Austrian music 8:257- 
258 
oratorio 14:116 
Pachelbel, Johann 14:172 
toccata 18:274 
BACH, WILHELM FRIEDEMANN 2:325 
BACHARACH, BURT 2:325 
BACHELOR’S BUTTON 2:325 
BACHER, ROBERT FOX 2:325 
BACILLUS see BACTERIA 
BACITRACIN see ANTIBIOTICS 
BACK 
muscle 13:138 
sports medicine 17:315 
BACKACHE see SPINE 
BACKGAMMON 2:326 
BACKGROUND RADIATION 2:326 
big bang theory 3:111-112 
gamma-ray astronomy 8:160 
Wilson, Robert W., and Penzias, Arno 
A. 19:375 
BACKHAUS, WILHELM 2:326 
BACKHOE 
earth-moving machinery 6:307 
BACKSWIMMER 2:327 
BACON 2:327 
BACON, FRANCIS (painter) 2:327 
BACON, FRANCIS (philosopher) 2:327- 
328 
encyclopedia 7:29 
fertilizer 7:248 
science 16:346-347 
BACON, ROGER 2:328 
rockets and missiles 16:120 
BACON’S REBELLION 2:328 
Berkeley, Sir William 3:83 
BACTERIA 2:328-332 
anaerobe 1:355 
antibiotics 2:24-27, 2:228-232 
antibody 2:27-28 
antigen 2:29 
antiseptic 2:35 
antitoxin 2:35-36 
bacteriology, history of see 
MICROBIOLOGY 
biological locomotion 3:126-127 
bioluminescence 3:132-133 
diseases 2:330-332 
abcess 1:56 


food poisoning and infection 
7:385-386 
heart diseases 9:178 
infectious diseases 10:146 
Legionnaires’ disease 11:233 
leprosy 11:252 
parasitic diseases 14:241-243 
peritonitis 14:315 
puerperal fever 15:289 
respiratory-system disorders 
16:57 
rickettsia 16:89 
scarlet fever 16:326 
skin diseases 17:107 
tuberculosis 18:363-364 
tularemia 18:366 
typhoid fever 18:399 
urogenital diseases 19:94 
yaws 20:72 
zoonoses 20:124 
diseases, animal 6:162 
diseases, childhood 6:163 
diseases, plant 6:164-166 
Enterobacter 7:73 
Escherichia 7:100-101 
evolution 7:160 
genetic engineering 8:209-2/0 
genetics 
Lederberg, Joshua 11:227 
medicine, history of 12:233 
nitrogen cycle 13:344 
plasmid 15:53 
reproduction 16:41 
spirochete 17:308 
vaccination 19:107 
virus 19:215-216 
yogurt 20:81 
BACTERIOLOGY see MICROBIOLOGY 
BACTRIA 2:332-333 
BACTRIAN see CAMEL 
BADAJOZ (Spain) 2:333 
BADALONA (Spain) 2:333 
BADEN (Germany) 2:333 
Freiburg im Breisgau 8:60 
BADEN-BADEN (Germany) 2:333 
BADEN-POWELL, ROBERT 
STEPHENSON SMYTH, 1ST 
BARON BADEN-POWELL OF 
GILWELL 2:333 
Scouting 16:359 
BADGER 2:333-334 
BADGER, DANIEL 
cast-iron architecture 4:170 
BADLANDS 2:334 
North Dakota 13:382 
South Dakota 17:23] 
BADMINTON 2:334 
BAECK, LEO 2:334-335 
BAEDEKER, KARL 2:335 
BAEYER, ADOLF VON 2:335 
BAEZ, JOAN 2:335 
folk music 7:378 
BAFFIN, WILLIAM 2:335 
Arctic 2:100 
Northwest Passage 13:387 
BAFFIN BAY 2:335 
BAFFIN ISLAND 2:335 
BAGEHOT, WALTER 2:335 
Social Darwinism 17:148-149 
BAGHDAD (Iraq) 2:335-336 
BAGHDAD PACT see CENTRAL TREATY 


ORGANIZATION 
BAGPIPE 2:336 
BAGUIO (Philippines) 2:337 
BAHA'I 2:337 
Bahaullah 2:338 
BAHAMAS 2:337-338 
economy 2:337, 2:338 
education and health 2:337 
flag 2:337 
government 2:337, 2:338 
history 2:338 
land and people 2:337-338 
Turks and Caicos Islands 18:383 
BAHAULLAH 2:338 
BAHIA see SALVADOR 
BAHRAIN 2:338-340 
Dilmun 6:146 
economic activity 2:339 
education and health 2:339 
flag 3:339 
history and government 2:339-340 
land and people 2:338-339 
map 2:339 
BAIKAL-AMUR MAINLINE (railroad) 
Asia 2: 188, 2:200 
BAIKAL, LAKE 2:340 
BAIKONUR COSMODROME 2:340 
Soyuz 17:240-24] 
space programs, national 17:253 
BAIL 2:340 
criminal justice 5:334 
BAILEY, F. LEE 2:340 
BAILEY, JAMES A. 
Barnum, P. T. 2:388 
BAILEY, LIBERTY HYDE 2:340 
BAINBRIDGE, WILLIAM 2:340-341 
BAIRD, BIL AND CORA 2:341 
BAJA CALIFORNIA 2:341 
BAKELITE see PLASTICS 
BAKER, SIR BENJAMIN 2:341 
BAKER, HOWARD 2:341 
BAKER, JAMES A. 2:341 
BAKER, JANET 2:341 
BAKER, JOSEPHINE 2:341 
BAKER, NEWTON DIEHL 2:341 
BAKER, RUSSELL 2:341-342 
BAKER, SIR SAMUEL WHITE 2:342 
BAKERSFIELD (California) 2:342 
BAKHTIARI 2:342 
BAKING INDUSTRY 2:342 
cake and pastry 4:17-18 
BAKING POWDER 2:342 
BAKING SODA see SODA 
BAKKE CASE see UNIVERSITY OF 
CALIFORNIA v. BAKKE 
BAKKER, JIM AND TAMMY FAYE 
religious broadcasting 16:24 
BAKST, LEON 2:342 
BAKU (USSR) 2:342-343 
BAKUNIN, MIKHAIL ALEKSANDROVICH 
2:343 
anarchism 1:359 
BALAGUER, JOAQUIN 2:343 
BALAKIREV, MILY ALEKSEYEVICH 
2:343 
BALAKLAVA, BATTLE OF 2:343 
Charge of the Light Brigade, The 
4:261 
Crimean War 5:333 
BALALAIKA 2:343 
BALANCE (weighing device) 2:343-344 
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BALANCE, BIOLOGICAL 


measurement 12:212 
BALANCE, BIOLOGICAL see BIOLOGICAL 
EQUILIBRIUM 
BALANCE OF PAYMENTS 2:344 
devaluation 6:111 
International Monetary Fund 10:192 
tariff 18:118 
BALANCE OF POWER 2:345 
BALANCE SHEET 
accounting 1:70 
BALANCHINE, GEORGE 2:345 
ballet 2:353-354 
Ballets Russes de Serge Diaghilev 
2:358 
choreography 4:373, 4:374 
dance 6:7 
music 13:15] 
New York City Ballet 13:303 
Tallchief, Maria 18:100 
BALARD, ANTOINE JEROME 
bromine 3:321 
BALATON, LAKE 2:345 
BALBOA, VASCO NUNEZ DE 2:345-346 
BALD CYPRESS 2:346 
BALDER 2:346 
mythology 13:179 
BALDNESS see HAIR 
BALOUNG-GRIEN, HANS 2:346-347 
BALOWIN, JAMES 2:347 
BALOWIN, ROBERT 2:347 
BALDWIN, STANLEY, 1ST EARL 
BALDWIN OF BEWDLEY 2:347- 
348 
BALEARIC ISLANOS (Spain) 2:348 
Majorca 12:62 
Minorca 12:389 
BALENCIAGA, CRISTOBAL 2:348 
BALFOUR, ARTHUR, 1ST EARL OF 
BALFOUR 2:348-349 
BALFOUR OECLARATION 2:349 
Israel 10:267 
Jews 10:360 
Palestine 14:206 
Weizmann, Chaim 19:315-316 
BALI 2:349 
folk art 7:374 
BALINESE CAT 2:349 
cat 4:179 
BALIOL, JOHN DE 2:349 
BALKAN WARS 2:349-350 
London, treaties and conferences of 
11:351 
BALKANS 2:350 
history 
Illyria 10:45 
Thrace 18:238 
World War | 20:6, 20:8, 20:15, 
20:20, 20:22-23, 20:24 
World War II 20:29 
Islamic art and architecture 10:256- 
259 
Macedonia 12:12-13 
See also ALBANIA; GREECE; 
ROMANIA; TURKEY; YUGOSLAVIA 
BALL, LUCILLE 2:350 
radio and television broadcasting 
15:360 
BALLA, GIACOMO 2:350 
BALLAD 2:350 
Spanish music 17:285 
BALLADE 2:351 


BALLARD, J. G. 2:351 


science fiction 16:349 


BALLET 2:351-357 


Afternoon of a Faun, The 1:168 
Ailey, Alvin 1:191 
Alonso, Alicia 1:282 
Ashton, Sir Frederick 2:184 
Balanchine, George 2:345 
Baryshnikov, Mikhail 2:396-397 
Bournonville, August 3:254 
Canada 2:353 
dance 6: 7-8 
Degas, Edgar 6:60 
Denmark 
Royal Danish Ballet 16:186 
Diaghilev, Serge Pavlovich 6:121- 
122 
Eglevsky, André 6:355 
England 
Royal Ballet 16:185 
Fokine, Mikhail 7:369 
France 2:351-352, 2:353 
Ballets Russes de Monte Carlo 
2:357 
Ballets Russes de Serge Diaghilev 
2:357-358 
glossary of terms 2:354-357 
Gregory, Cynthia 9:45 
Hayden, Melissa 9:165 
Helpmann, Sir Robert 9:196 
Karsavina, Tamara Platonovna 
11:24 
Kirkland, Gelsey 11:78 
Kirstein, Lincoln 11:79 
Makarova, Natalia 12:62-63 
Markova, Dame Alicia 12:132 
Nijinsky, Vaslav 13:337-338 
Noverre, Jean Georges 13:404-405 
Nureyev, Rudolf 14:7 
Pavlova, Anna 14:274-275 
Petipa, Marius 14:339 
Petit, Roland 14:339 
Plisetskaya, Maya Mikhailovna 
15:69 
positions 2:355-357 
Robbins, Jerome 16: 108-109 
Russia 2:352-353 
Bolshoi Ballet 3:208-209, 19:1] 
Kirov Ballet 11:78 
Stravinsky, Igor 17:393-394 
Tagliont (family) 18:94 
Tallchief, Maria 18:100 
Tharp, Twyla 18:208 
Tudor, Antony 18:365 
Ulanova, Galina Sergeyevna 18:408 
United States 2:353-354 
American Ballet Theatre 1:310 
Dance Theatre of Harlem 6:10-11 
Joffrey Ballet 10:366 
New York City Ballet 13: 303 
Valois, Dame Ninette de 19:113 
Vestris 19:161-162 
Vigano, Salvatore 19:198 
Villella, Edward 19:203 


BALLETS RUSSES OE MONTE CARLO 


2:357 
Riabouchinska, Tatiana 16:80 
Tallchief, Maria 18:100 


BALLETS RUSSES DE SERGE 


DIAGHILEV 2:357-358 
Bakst, Léon 2:342 


Balanchine, George 2:345 
ballet 2:353 
dance 6:8 
Diaghilev, Serge Pavlovich 6:121- 
122 
Gris, Juan 9:55 
Karsavina, Tamara Platonovna 
11:24 
Massine, Leonid 12:178 
Nijinsky, Vaslav 13:337-338 
BALLINGER, RICHARD A. 2:358 
BALLISTIC MISSILE see ROCKETS AND 
MISSILES 
BALLISTIC MISSILE EARLY WARNING 
SYSTEM see BMEWS 
BALLISTICS 2:358-359 
See also AMMUNITION 
BALLOON 2:359-361 
aerial sports 1:/10 
Blanchard, Jean 3:171-172 
Charles, Jacques 4:263 
flight 7:342 
meteorology 
radiosonde 15:370 
military warning and detection 
systems 12:357-358 
Montgolfier brothers 13:60 
Piccard, Auguste 15:5 


BALLOONFLOWER 2:361 
BALLOT 2:361 
election 6:387 
referendum and initiative 16:3 
BALM 2:361 
BALMER, JOHANN JAKOB 2:361 
BALSA 2:361 
BALSAM FIR 2:361-362 
BALTIC LANGUAGES 2:362 


Slavic languages 17:119-120 

See also URAL-ALTAIC LANGUAGES 
BALTIC SEA 2:362-363 

Finland, Gulf of 7:282 
BALTIC STATES 2:363 

Estonia 7:110-111 

history 

Northern War, Great 13:387 

Latvia 11:196-197 

Lithuania 11:322-323 
BALTIMORE (Maryland) 2:363 
BALTIMORE, OAVID 2:363 
BALUCH 2:363-364 
BALUCHISTAN (Pakistan) 2:364 
BALUCHITHERIUM 2:364 
BALZAC, HONORE DE 2:364-365 

French literature 8:75 

realism (literature) 15:402 

Rodin statue 2:156-157 
BAMAKO (Mali) 2:365 
BAMBOO 2:365 
BAMIAN (Afghanistan) 2:365 
BAN CHIANG (Thailand) 2:365-366 
BANANA 2:366 
BANCROFT, ANNE 2:366 
BANCROFT, GEORGE 2:366-367 
BAND (music) 2:367 

American music 1:323 

tuba 18:362-363 
BANDA, H. KAMUZU 2:367 

Malawi 12:66 
BANDARANAIKE, SIRIMAVO 2:367 
BANDARANAIKE, SOLOMON W. R. D. 

2:367 


BANOICOOT 2:367-368 
BANDUNG (Indonesia) 2:368 
BANFF (Alberta) 2:368 
BANFF (Scotland) 2:368 
BANGALORE (India) 2:368 
BANGKOK (Thailand) 2:368-369 
BANGLAOESH 2:369-372 
agriculture 2:370 
Bengal (India) 3:70-71 
cities see specific city names 
climate 2:369-370 
economic activity 2:369, 2:370-371 
education and health 2:369 
flag 2:369 
government 2:369, 2:371 
history 2:369, 2:371-372 
Mujibur Rahman 13:123 
Pakistan 14:193 
land and resources 2:369-370 
languages 
Sino-Tibetan languages 17:92-93 
manufacturing 2:370-371 
people 2:369, 2:370 
transportation and trade 2:371 
vegetation and animal life 2:370 
BANGOR (Maine) 2:372 
BANG’S DISEASE see BRUCELLOSIS 
BANGUI (Central African Republic) 
2:372 
BANI-SAOR, ABOLHASSAN 2:372 
BANJO 2:372 
BANJUL (Gambia) 2:372 
BANK OF CANAOA 2:372 
central bank 4:233 
BANK OF ENGLAND 2:372-373 
banking systems 2:374 
central bank 4:232 
Halifax, Charles Montagu, 1st Earl 
of 9:114 
BANK OF THE UNITED STATES 2:373 
Biddle, Nicholas 3:110 
Hamilton, Alexander 9:120 
Jackson, Andrew 10:299-300 
United States, history of the 19:55 
BANKHEAD, TALLULAH 2:373 
BANKING SYSTEMS 2:373-375 
bill of exchange 3:114 
Canada 
Bank of Canada 2:372 
central bank 4:232-233 
check 4:279 
demand deposit 6:72 
discount rate 6:160 
draft (banking) 6:224 
Great Britain 
Bank of England 2:372-373 
history 
Fugger (family) 8:108-109 
Medici (family) 12:221-222 
Rothschild (family) 16:179-180 
Templars 18:167 
interest 10:179 
international banking 
Eurodollar 7:128 
Export-Import Bank 7:18] 
World Bank 20:4 
investment banking 10:207 
letter of credit 11:256 
money 13:34 
panic, financial 14:220 
saving and investment 16:315 


BARRY, SIR CHARLES 


av 


savings industry 16:316 
United States 
American Bankers Association 
1:310-311 
Bank of the United States 2:373 
Comptroller of the Currency, 
Office of the 5:145 
Drexel (family) 6:241 
Farm Credit Administration 7:211 
Federal Deposit Insurance 
Corporation 7:228 
Federal Home Loan Bank Board 
7:228 
Federal Reserve System 7:229 
Glass, Carter 8:322 
Glass-Steagall Acts 8:322 
Independent Treasury System 
10:68 
monetary policy 13:32 
moratorium 13:73-74 
Morgan (family) 13:77 
national bank 13:202 
United States, history of the 
19:55, 19:59, 19:65 
BANKRUPTCY 2:375 
BANKS, SIR JOSEPH 2:375 
BANKSIA 2:375-376 
BANNEKER, BENJAMIN 2:376 
BANNISTER, ROGER 2:376 
BANNOCK (American Indians) 2:376 
BANNOCKBURN, BATTLE OF 
Robert |, King of Scotland (Robert 
the Bruce) 16: 109 
BANTENG 2:376 
BANTING, SIR FREOERICK G. 2:376- 
377 


Best, Charles 3:95 
BANTU 2:377 
African art 1:153-154 
African languages 1:154-155, 1:156 
Chokwe 4:369 
Ganda 8:161 
Hutu 9:392 
Luba 11:386 
Mbundu 12:209 
Ovimbundu 14-161 
Shona 17:56 
South Africa 17:211, 17:212 
Venda 19:138-139 
Zaire 20:99 
Zambia 20:102 
Zimbabwe 20:113, 20-115 
BANYAN 2:377 
BAOBAB 2:377 
BAPTISM 2:378 
Anabaptists 1:355 
Brethren 3:299 
John the Baptist, Saint 10:368 
original sin 14:138 
BAPTISTERY 2:378 
Byzantine art and architecture 
3:411-414 
BAPTISTS 2:378-379 
Puritanism 15:303 
Smyth, John 17:134 
BAR GRAPH see HISTOGRAM 
BAR HARBOR (Maine) 2:379 
BAR KOCHBA 2:379 
BAR MITZVAH 2:379 
BARA, THEDA 2:379 
BARABBAS 2:379-380 


BARAGA, FREDERICK 2:380 
BARAKA, IMAMU AMIRI 2:380 
BARANOV, ALEKSANDR ANOREYEVICH 
2:380 
BARBADDS 2:380-381 
flag 2:380 
map 2:380 
BARBAROSSA, FREDERICK see 
FREDERICK I, KING OF 
GERMANY AND HOLY ROMAN 
EMPEROR 
BARBARY APE 2:381 
BARBARY STATES 2:381 
Charles V, Holy Roman Emperor 
4:268 
piracy 15:23, 15:24 
Tripoli (Libya) 18:343 
Tripolitan War 18:343 
Tunisia 18:373 
BARBEL see CARP 
BARBER, SAMUEL 2:381-382 
BARBER OF SEVILLE, THE (play and 
opera) 2:382 
Beaumarchais, Pierre Caron de 3:25 
BARBERSHOP QUARTET 2:382 
BARBET 2:382 
BARBITURATE 2:382 
anesthetics 1:377 
phenobarbital 14:359 
Seconal 16:377 
sedative 16:380-381 
sodium pentothal 17:168-169 
BARBIZON SCHOOL (art group and 
school) 2:382-383 
American art and architecture 1:308 
Diaz de la Pefia, Narcisse Virgile 
6:126 
Inness, George 10:159-160 
Rousseau, Théodore 16:184 
BARBOUR, JOHN 2:383 
BARBUDA see ANTIGUA AND BARBUDA 
BARCELONA (Spain) 2:383 
BARCO VARGAS, VIRGILIO 
Colombia 5:96 
BARDEEN, JOHN 2:383 
superconductivity 18:27-28 
transistor 18:319 
BAROOT, BRIGITTE 2:383 
BARENBOIM, DANIEL 2:384 
BARENTS, WILLEM 2:384 
Arctic 2:100 
Northeast Passage 13:384 
BARENTS SEA 2:384 
Franz Josef Land 8:46 
White Sea 19:352-353 
BARGE 2:384 
canal 4:90-91 
shipping 17:52 
tugboat 18:366 
BARGELLO (museum) 2:384 
BARI (Italy) 2:384 
BARITE 2:384 
BARITONE 2:384-385 
Fischer-Dieskau, Dietrich 7:294 
Gobbi, Tito 8:335 
Merrill, Robert 12:273 
Milnes, Sherrill 12:366 
Tibbett, Lawrence 18:246 
Warren, Leonard 19:259 
BARIUM 2:385 
BARK (botany) 2:385 


BARK BEETLE 2:385 
beetle 3:43, 3:44 
BARK CLOTH 2:385-386 
BARKLEY, ALBEN W. 2:386 
BARLACH, ERNST 2:386 
BARLEY 2:386-387 
BARLOW, JOEL 2:387 
BARMEN DECLARATION 
Barth, Karl 2:394 
BARNABAS, SAINT 2:387 
BARNACLE 2:387 
BARNARD, CHRISTIAAN 2:387 
BARNARO, EOWARO EMERSDN 2:387 
BARNARD, HENRY 2:387-388 
primary education 15:216 
BARNARO COLLEGE 2:388 
Columbia University 5:113 
BARNARD’S STAR 2:388 
proper motion 15:247 
BARNBURNERS see HUNKERS AND 
BARNBURNERS 
BARNES, DJUNA 2:388 
BARNSTORMING 2:388 
aviation 2:308 
Turner, Roscoe 18:385 
BARNUM, P. T. 2:388 
Tom Thumb (entertainer) 18:283 
BAROMETER 2:389 
Torricelli, Evangelista 18:296 
BARON see TITLES OF NOBILITY AND 
HONOR 
BAROQUE ART AND ARCHITECTURE 
2:389-391 
architecture 2:92-93 
art 2:152-153 
Austria 
Fischer von Erlach, Johann 
Bernhard 7:294 
Hildebrandt, Johann Lukas von 
9:238 
Maulpertsch, Franz Anton 12:194 
cathedrals and churches 4:190 
colonial styles in North America 
5:97, 5:98, 5:99 
costume 5:288 
dome 6:199 
Flanders 
Rubens, Peter Paul 16:189-190 
France 
French art and architecture 8:63- 
64 
Hardouin-Mansart, Jules 9:137 
Le Vau, Louis 11:214-215 
Mansart, Francois 12:104 
Poussin, Nicolas 15:164-165 
Vouet, Simon 19:235 
furniture 8:126-127 
Germany 
German art and architecture 
8:255 
Neumann, Johann Balthasar 
13:261 
Great Britain 
English art and architecture 7:49 
50 
Hawksmoor, Nicholas 9:163 
Saint Paul’s Cathedral 16:249 
interior design 10: 183-184 
Italy 
Bernini, Giovanni Lorenzo 3:89 
Borromini, Francesco 3:236-237 


Caravaggio, Michelangelo Merisi 
da 4: 123-124 
Carracci (family) 4:152-153 
Correggio 5:268 
Cortona, Pietro da 5:271 
Domenichino 6:200 
Guarini, Guarino 9:72 
Italian art and architecture 
10:272 
Reni, Guido 16:36 
Trevi Fountain 18:336 
Latin American art and architecture 
11:187, 11:188 
mural painting 13:132 
Netherlands 
Ruysch, Rachel 16:224 
painting 14:186 
Scandinavian art and architecture 
16:323 
sculpture 16:365 
Spain. 
Herrera, Francisco de 9:224 
Murillo, Bartolomé Esteban 
13:133-134 
Spanish art and architecture 
17:279 
Zurbaran, Francisco de 20:127 
tomb 18:285 
BAROQUE MUSIC 2:391 
Bach, Johann Sebastian 2:324-325 
Charpentier, Marc Antoine 4:273 
choral music 4:372 
figured bass 7:260 
French music 8:79 : 
Frescobaldi, Girolamo 8:86 
German and Austrian music 8:25/7- 
258 
ground bass 9:59 
Handel, George Frideric 9:127-128 
Italian music 10:276-277 
mass (musical setting) 12:167-168 
Monteverdi, Claudio 13:58-59 
music 13:148 
orchestra and orchestration 14:117 
pitch 15:30 
Vivaldi, Antonio 19:222 
BARR, ALFRED H., JR. 2:391-392 
abstract expressionism 1:58 
Ashcan school 2:182 
BARRACUDA 2:392 
BARRACUDINA 2:392 
BARRAGAN, LUIS 2:392 
BARRANQUILLA (Colombia) 2:392 
BARRAS, PAUL FRANCOIS JEAN 
NICOLAS, VICOMTE DE 2:392 
BARRAULT, JEAN LOUIS 2:392 
BARRE (Vermont) 2:392-393 
BARRE, RAYMOND 2:393 
BARREL ORGAN 2:393 
Calliope 4:42 
BARRIE, SIR JAMES 2:393 
Peter Pan 14:337 
BARRINGER METEOR CRATER see 
METEOR CRATER 
BARROW (Alaska) 2:393 
BARROW (archaeology) 2:393 
Battle-Axe culture 3:9 
Knowth (Ireland) 11:88 
megalith 12:242 
BARROW, CLYOE 2:393 
BARRY, SIR CHARLES 2:393 


158 BARRY, JOHN 


Gothic Revival 8:375 
BARRY, JOHN 2:393 
BARRY, MARION S. 

District of Columbia 6:171 
BARRYMORE (family) 2:394 
BARTH, JOHN 2:394 
BARTH, KARL 2:394 

Arminianism 1:131 

Trinity 18:342-343 
BARTHELME, OONALO 2:395 
BARTHES, ROLANO 2:395 
BARTHOLOI!, FREDERIC AUGUSTE 

2:395 

Statue of Liberty 17:348-349 
BARTHOLOMEW, SAINT 2:395 
BARTOK, BELA 2:395 
BARTOLOMMED, FRA 2:395-396 
BARTON, CLARA 2:396 
BARTON, DEREK 2:396 
BARTON, SIR EQMUND 2:396 
BARUCH, BERNARD M. 2:396 
BARUCH, BOOK OF 2:396 
BARYE, ANTOINE LOUIS 2:396 

bronzes 3:326-327 
BARYON 2:396 

fermion 7:243 

fundamental particles 8:115-116 

proton 15:254 

quark 15:322 
BARYSHNIKOV, MIKHAIL 2:396-397 

choreography 4:373 
BARZUN, JACQUES 2:397 
BAS-RELIEF 2:397-398 

art 2:147, 2:149 

Nineveh 13:34] 

sculpture 16:352 
BASAL CELL CARCINOMA 

skin diseases 17:106 
BASAL METABOLISM 

metabolism 12:283-284 
BASALT 2:398 

magma 12:42 


pre-Columbian art and architecture 


15576, 15177 
BASE (chemistry) see ACIDS AND 
BASES 


BASE (mathematics) 2:398 
binary number 3:119 
decimal 6:50 
duodecimal system 6:269 
numeral 14:5 

BASEBALL 2:398-405 
Aaron, Henry 1:44-45 
African Americans 1:150 
Alexander, Grover Cleveland 1:252 
Alston, Walter 1:285 
batting area 2:400 
Bench, Johnny 3:68 
Berra, Yogi 3:91 
Brock, Lou 3:320-321 
Campanella, Roy 4:60-61 
Carew, Rod 4:134 
Carlton, Steve 4:139-140 
Chandler, Happy 4:253 
Clemente, Roberto 5:43 
Cobb, Ty 2:402, 5:71-72 
Collins, Steve 5:90 
Cooperstown (New York) 5:241 
Cy Young Award winners (table) 

2:403 

Dean, Dizzy 6:43-44 


Dickey, Bill 6:129 
DiMaggio, Joe 2:403, 6:146- 147 
Doubleday, Abner 6:217 
Durocher, Leo 6:274 
equipment 2:40] 
Feller, Bob 7:234 
field 2:400 
Ford, Whitey 7:398-399 
Foxx, Jimmie 8:16 
Frick, Ford 8:88 
Gehrig, Lou 8:189 
Giamatti, A. Bartlett 8:297 
Gibson, Josh 8:302 
Grove, Lefty 9:63 
history 2:399-401 
Hornsby, Rogers 9:304 
how to play 2:401-405 
Hubbell, Carl 9:345 
Jackson, Reggie 10:300-301 
Japan 
Oh, Sadaharu 14:61 
Johnson, Walter Perry 10:381 
Kaline, Al 11:7-8 
Koufax, Sandy 2:405, 11:108-109 
Landis, Kenesaw Mountain 11:158 
Little League 
Williamsport (Pennsylvania) 
19:372-373 
Little League baseball 11:324 
McCarthy, Joe 12:7 
McGraw, John 12:14 
Mack, Connie 12:21 
Mantle, Mickey 12:106-107 
Maris, Roger 12:130 
Mathewson, Christy 12:189 
Mays, Willie 2:404, 12:207-208 
Most Valuable Player Award winners 
(table) 2:404 
Musial, Stan 13:144 
pitching circle 2:400 
Rickey, Branch 16:89 
Robinson, Brooks 16:111-112 
Robinson, Frank 16:112 
Robinson, Jackie 2:404, 16:113 
Rose, Pete 16:172 
Ruth, Babe 2:403, 16:222-223 
Ryan, Nolan 16:226 
Schmidt, Mike 16:335 
Seaver, Tom 16:376 
Sisler, George 17:96 
softball 17:170 
Spahn, Warren 17:266 
Spalding, Albert Goodwill 17:275 
Speaker, Tris 17:288 
Stengel, Casey 17:360 
teams 2:400-401 
Thorpe, Jim 18:237 
Ueberroth, Peter 18:403 
Wagner, Honus 19:238-239 
Wilhelm, Hoyt 19:363 
Williams, Ted 19:370-371 
World Series winners (table) 2:402 
Yastrzemski, Carl 20:72 
Young, Cy 20:84-85 
BASEL (Switzerland) 2:405 
BASEL, COUNCIL OF 2:405 
Hussites 9:390 
Pius Il, Pope 15:32 
Schism, Great 16:331 
BASENJI 2:405-406 
BASHO 2:406 


haiku 9:107 
BASIC see COMPUTER LANGUAGES 
BASIE, COUNT 2:406 
BASIL (botany) 2:406 
BASIL |, BYZANTINE EMPEROR 2:406 
Byzantine Empire 3:414 
BASIL Ill, GRAND DUKE OF MOSCOW 


see VASILY III, GRAND DUKE OF 


MOSCOW 
BASIL THE GREAT, SAINT 2:406 
BASILICA 2:406-407 
architecture 2:90 
Byzantine art and architecture 
3:411-414 


cathedrals and churches 4: 187-188 
Early Christian art and architecture 


6:294-295 
Merovingian art and architecture 
12:272 


Roman art and architecture 16:138, 


16:139 
Romanesque art and architecture 
16:145 
Saint Peter's Basilica 16:249-250 
BASILISK 2:407 
BASIN AND RANGE PROVINCE 2:407 
BASKERVILLE, JOHN 2:407 
type and typesetting 18:397 
BASKET MAKERS see ANASAZI 
BASKETBALL 2:407-412 
Abdul-Jabbar, Kareem 1:48 2:408 
Auerbach, Red 2:260 
Baylor, Elgin 3:15 
Bird, Larry 3:149 
Bradley, Bill 3:265 
Chamberlain, Wilt 2:409, 4:249 
court 2:408 
Cousy, Bob 2:4/2, 5:307 
Erving, Julius 2:4/J, 7:99 
Gulick, Luther Halsey 9:86 
Harlem Globetrotters 9:139 
Havlicek, John 9:157 
history 2:407-409 
Johnson, Magic 10:379 
Jordan, Michael 10:393 
Knight, Bobby 11:86 
Luisetti, Hank 11:392 
Maravich, Pete 12:118 
Mikan, George 12:355 
Naismith, James 13:185 
NBA Most Valuable Player Award 
winners (table) 2:411 
NBA playoff winners (table) 2:410 
NBA scoring leaders (table) 2:411 
NCAA champions (table) 2:412 
Robertson, Oscar 2:4/0, 16:110 
rules and equipment 2:410-412 
Rupp, Adolph 16:198 
Russell, Bill 16:201 
Walton, Bill 19:251 
West, Jerry 19:325 
Wooden, John 19:411 
BASKETRY 2:412 
Pomo 15:119 
weaving 19:304 
BASKIN, LEOQNARO 2:413 
BASQUE LANGUAGE 2:413 
BASQUES 2:413 
Bilbao 3:113 
BASRA (Iraq) 2:413 
BASS (fish) 2:413-414 


sea bass 16:368 
BASS (music) 2:414 
Pinza, Ezio 15:20 
Robeson, Paul 16:110 
BASS, SAM 2:414 
BASS STRAIT 2:414 
BASSANI, GIORGIO 2:414 
BASSANO (family) 2:414-415 
BASSET HOUND 2:415 
BASSO CONTINUO see FIGURED BASS 
BASSOON 2:415 
contrabassoon 5:230 
BASSWOOD see LINDEN 
BAST (Egyptian goddess) 
Bubastis (Egypt) 3:345-346 
BASTILLE 2:415 
revolution 16:64 
BASUTOLAND see LESOTHO 
BAT 3:3-4 
animal migration 1:408 
flight 7:342 
pollination 15:105 
BAT MITZVAH 
bar mitzvah 2:379 
BATAAN (Philippines) 3:4-5 
Corregidor 5:268-269 
BATES COLLEGE 3:5 
BATESIAN MIMICRY 
mimicry 12:369 
BATESON, WILLIAM 
zoology 20:123 
BATH (England) 3:5 
BATH (Maine) 3:5 
BATH (bathing) 3:5-6 
Roman art and architecture 16:139 
BATHORY (family) 3:6 
BATHSHEBA 3:6 
BATHURST (Canada) 3:6 
BATHYSCAPHE 3:6 
Marianas Trench 12:125 
oceanography 14:52 
BATHYSPHERE 3:6 
Beebe, Charles W. 3:37 
oceanography 14:52 
BATIK 3:6-7 
BATISTA, FULGENCIO 3:7 
BATON ROUGE (Louisiana) 3:7 
BATTALION 3:7 
BATTAMBANG (Cambodia) 3:7 
BATTANI, AL- 3:7 
BATTEREO WOMEN 3:7-8 
BATTERING RAM 3:8 
BATTERY 3:8-9 
electricity 6:390-391 
electromotive force 6:400-401 
primary 3:8-9 
storage 3:9 
Volta, Alessandro, Count 19:229 
BATTERY (law) see ASSAULT AND 
BATTERY 
BATTLE, KATHLEEN 3:9 
BATTLE-AXE CULTURE 3:9 
Beaker culture 3:19 
BATTLE CREEK (Michigan) 3:9 
BATTLESHIP 3:9-10 
naval vessels 13:220 
BATU KHAN see GOLDEN HORDE, 
KHANATE OF THE 
BATUMI (USSR) 3:10 
BAUOELAIRE, CHARLES 3:10 
aestheticism 1:117 


BEHAVIOR, HUMAN 


SS 


decadence 6:48 
French literature 8:76 
Poe, Edgar Allan 15:78 
BAUDOT, EMILE 
telegraph 18:154 
BAUDOUIN |, KING OF THE BELGIANS 
3:10 
BAUER, BRUNO 
alienation 1:271 
BAUGH, SAMMY 3:10 
BAUHAUS 3:10-12 
American art and architecture 1:302 
Art Deco 2:161 
Breuer, Marcel 3:299 
constructivism 5:224 
furniture 8:129-130 
German art and architecture 8:256 
Gropius, Walter 9:56 
industrial design 10:137, 10:138 
modern architecture 13:4 
Moholy-Nagy, Laszlé 13:14-15 
paper folding 14:230 
Pevsner, Sir Nikolaus 14:352 
BAUM, L. FRANK 3:12 
Wizard of 0z, The 19:398 
BAUR, FEROINANO CHRISTIAN 3:12 
BAUXITE 3:13 
alumina 1:289 
aluminum 1:290-292 
BAVARIA (Germany) 3:13 
Franconia 8:39 
history 
Eisner, Kurt 6:379 
Louis Il, King of Bavaria 11:368 
Maximilian, Elector and Duke 
12:199 
Palatinate 14:194 
Wittelsbach (family) 19:397 
map 3:13 
Nymphenburg Palace 14:18 
BAY see GULF AND BAY; specific 
names inverted 
BAY CITY (Michigan) 3:14 
BAY LEAF 3:14 
BAY OF PIGS INVASION 3:14 
BAY PSALM BOOK 3:14 
Day, Stephen 6:33 
BAYAN (book of revelation) 
Babism 2:321 
BAYARD (family) 3:14 
BAYARO, HIPPOLYTE 3:14 
BAYBERRY 3:14 
BAYER-PROCESS 
aluminum 1:290 
BAYEUX TAPESTRY 3:15 
comet 5: 120 
Great Britain, history of 9:5 
William |, King of England (William 
the Conqueror) 19:366 
BAYEZID |, SULTAN OF THE OTTOMAN 
EMPIRE 3:15 
BAYEZID II, SULTAN OF THE OTTOMAN 
EMPIRE 3:15 
BAYKAL, LAKE see BAIKAL, LAKE 
BAYLE, PIERRE 3:15 
BAYLISS, SIR WILLIAM 
Zoology 20: 123 
BAYLOR, ELGIN 3:15 
BAYLOR UNIVERSITY 3:15 
BAYONET 3:15-16 
sword and knife 18:73 


BAYONNE (France) 3:16 
BAYONNE (New Jersey) 3:16 
BAYOU see SWAMP, MARSH, AND BOG 
BAYREUTH (Germany) 3:16 
Wagner, Richard 19:239 
BAZOOKA 3:16 
BBC see BRITISH BROADCASTING 
CORPORATION 
BCS THEORY 
superconductivity 18:27-28 
BEACH ANO COAST 3:16-17 
beach sand 3:16 
coastal protection 5:70 
erosion and sedimentation 7:97 
estuary 7:111-112 
floods and flood control 7:344 
gulf and bay 9:85 
intertidal life 10:198-199 
landform evolution 11:158 
sand 16:279 
shell 17:33 
waves and currents 3:16-17 
BEACH BOYS 3:17 
BEACONSFIELD, BENJAMIN DISRAELI, 
1ST EARL OF see DISRAELI, 
BENJAMIN 
BEAOLE, GEORGE W. 3:17-18 
BEAOS ANO BEAOWORK 3:18-19 
BEAGLE 3:19 
BEAKER CULTURE 3:19 
Avebury (England) 2:305 
stone alignments 17:381-382 
Stonehenge 17:383 
Wessex culture 19:324 
BEALE, EOWARD FITZGERALO 3:19 
BEAMON, BOB 3:19 
BEAN 3:20 
lima bean 11:296 
seed 16:386 
vegetable 19: 134 
BEAN, ALAN L. 
Apollo program 2:46, 2:47 
BEAN, ROY 3:20 
BEAR 3:20-22 
black bear 3:20, 3:21 
brown bear 3:20, 3:21 
grizzly bear 3:2] 
panda 14:219 
polar bear 2:99 3:2] 
BEAR FLAG REPUBLIC see CALIFORNIA 
BEAR MOUNTAIN BRIDGE 
New York (state) 13:300 
BEARD, CHARLES A. 3:22 
BEAROEO COLLIE 3:22 
BEAROSLEY, AUBREY 3:22-23 
BEARDWORM see POGONOPHORA 
BEARING 3:23-24 
machine 12:17 
BEAT GENERATION 3:24 
Burroughs W. S. 3:390 
Corso, Gregory 5:270 
Ferlinghetti, Lawrence 7:241 
Ginsberg, Allen 8:307 
Kerouac, Jack 11:52 
Rexroth, Kenneth 16:67 
Snyder, Gary 17:144 
BEATIFICATION see CANONIZATION 
BEATITUDE 3:24 
BEATLES, THE 3:24 
radio and television broadcasting 
15:361 


rock music 16:116 
BEATON, SIR CECIL 3:24 
BEATRICE see DANTE ALIGHIERI 
BEATRICE, QUEEN OF THE 
NETHERLANDS 3:24 
Orange (dynasty) 14:114 
BEATTIE, ANN 3:25 
BEATTY, WARREN 3:25 
BEAUBOURG 3:25 
BEAUFORT (city in South Carolina) 
3:25 


BEAUFORT (family) 3:25 
Tudor (dynasty) 18:365 
BEAUFORT SEA 3:25 
BEAUMARCHAIS, PIERRE CARON DE 
3:25 
Barber of Seville, The 2:382 
BEAUMONT (Texas) 3:26 
BEAUMONT, FRANCIS, ANO FLETCHER, 
JOHN 3:26 
tragicomedy 18:314 
BEAUMONT, FREDERICK 
tunnel 18:374 
BEAUREGARD, P. G. T. 3:26 
Bull Run, Battles of 3:370 
Civil War, U.S. 5:5, 5:16 
BEAUTY see AESTHETICS 
BEAUTY AND THE BEAST (fairy tale) 
3:26 
BEAUTY BUSH 3:26 
BEAUTY PREPARATIONS see 
COSMETICS 
BEAUVAIS (France) 
tapestry 13:115 
BEAUVOIR, SIMONE DE 3:26-27 
Sartre, Jean Paul 16:297 
BEAUX-ARTS STYLE see ECOLE DES 
BEAUX-ARTS 
BEAVER 3:27-28 
sewellel 17:3 
BEAVERBROOK, MAX AITKEN, 1ST 
BARON 3:28 
BEBEL, AUGUST 3:28 
BEBOP 3:28 
Gillespie, Dizzy 8:305 
jazz 10:338 
Monk, Thelonious 13:38 
Parker, Charlie 14:249 
BECARD 3:28 
BECCARIA, CESARE BONESANA 3:28- 
fas 
crime 5:331 
BECHUANALAND see BOTSWANA 
BECKENBAUER, FRANZ 3:29 
BECKER, BORIS 3:29 
BECKET, SAINT THOMAS 3:29 
Canterbury (England) 4:110 
BECKETT, SAMUEL 3:29-30 
lrish literature 10:236 
tragicomedy 18:314 
Waiting for Godot 19:24] 
BECKFORO, WILLIAM 3:30 
BECKMANN, MAX 3:30 
German art and architecture 8:256 
BECQUEREL, ANTOINE HENRI 3:30 
fluorescent light 7:363 
radioactivity 15:364 
radium 15:371 
BED 3:30-31 
BED-WETTING 3:31 
BEDBUG 3:31 


BEOE, SAINT 3:31 
BEDFORDSHIRE (England) 3:31 
BEDLAM 3:31 
psychopathology 15:276 
BEDLINGTON TERRIER 3:31-32 
BEDOUIN 3:32 
Jordan 10:390-391 
BEE 3:32-37 
anatomy 3:33 
animal communication 1:402 
bee, killer 3:37 
beekeeping 3:39 
families 3:33-35 
honey 9:287 
life cycle 3:35-36 
mythology 
Aristaeus 2:112 
parthenogenesis 14:257 
pollination 15:105 
types 3:32:33 
BEE, KILLER 3:37 
BEE EATER 3:37 
BEE GEES, THE 3:37 
BEEBE, CHARLES W. 3:37 
bathysphere 3:6 
BEECH 3:37-38 
lumber 11:395 
BEECHAM, SIR THOMAS 3:38 
BEECHER (family) 3:38 
Abbott, Lyman 1:47 
BEEF see MEAT AND MEAT PACKING 
BEEFEATERS 3:38 
Tower of London 18:304 
BEEFWOOD see CASUARINA 
BEEKEEPING 3:39 
BEENE, GEOFFREY see FASHION 
DESIGN 
BEER 3:39-40 
BEERBOHM, SIR MAX 3:41 
BEERSHEBA 3:41 
BEERY, WALLACE 3:41 
BEET 3:41 
vegetable 19:135 
BEETHOVEN, LUDWIG VAN 3:41-43 
classical period in music 5:36 
German and Austrian music 8:257, 
8:258 
string quartet 17:398 
symphony 18:78 
BEETLE 3:43-45 
carpet beetle 4:15] 
dung beetle 6:267 
grub 9:66 
Japanese beetle 10:330 
June bug 10:406 
ladybug 11:138 
water beetle 19:275 
BEGIN, MENACHEM 3:45 
BEGONIA 3:45-46 
BEHAN, BRENDAN 3:46 
BEHAVIOR, HUMAN 
adolescence 1:97-98 
aggression 1:171 
altruism 1:288-289 
animal behavior 1:392, 1:399 
child development 4:318-319 
conflict theory 5:175 
conformity 5:175 
defense mechanisms (psychology) 
6:59 


deviance 6:117 
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dissociation 6:169 
emotion 7:22 
etiquette 7:121 
fear 7:226-227 
feral children 7:238 
games 8:159-160 
habit 9:100 
hyperactivity 9:410 
infancy 10:144 
juvenile delinquency 10:415 
middle age 12:340-341 
motivation 13:103-104 
neurosis 13:262 
nonverbal communication 13:356 
norm, social 13:357 
personality 14:327-328 
play (in behavior) 15:66-67 
psychopathology 15:274-278 
psychopathy 15:279 
queuing theory 15:333 
sensory deprivation 16:401-402 
sex roles 17:8-9 
social psychology 17:149-150 
socialization 17:161-162 
sociobiology 17:162 
sociology 17:163-166 
transactional analysis 18:316 
See also PSYCHOLOGY; SEXUAL 
BEHAVIOR, HUMAN 
BEHAVIOR MOOIFICATION 3:46 
autism 2:290-291 
brainwashing 3:275 
communication 5:129 
Pavlov, Ivan Petrovich 14:274 
phobia 14:380 
psychology, history of 15:274 
psychopathology 15:278 
psychotherapy 15:281 
reflex 16:4 
special education 17:289 
BEHAVIORAL GENETICS 3:46-47 
altruism 1:288-289 
animal behavior 1:395 
BEHAVIORISM 3:47 
consciousness 5:197 
learning theory 11:219-220 
linguistics 11:308 
primary education 15:216 
psycholinguistics 15:266 
psychology, history of 15:272, 
15:274 
Skinner, B. F. 17:08 
Thorndike, Edward L. 18:237 
Watson, John B. 19:292 
BEHISTUN 3:47 
BEHN, APHRA 3:47 
BEHRING, EMIL ADOLF VON 3:47-48 
BEIDERBECKE, BIX 3:48 
BEIJERINCK, MARTINUS WILLEM 3:48 
BEIJING (Peking) (China) 3:48-49 
Forbidden City 7:395 
library 11:273 
BENING OPERA 3:49 
dance 6:9 
BEIJING UNIVERSITY 3:49 
BEING AND NOTHINGNESS (book) 
Sartre, Jean Paul 16:297-298 
BEIRA (Mozambique) 3:49 
BEIRUT (Lebanon) 3:49-50 
BEISSEL, JOHANN CONRAD 3:50 
Ephrata 7:80 


BEJART, MAURICE 3:50 
BEL AND THE DRAGON 3:50 
BEL CANTO 3:50 
Bellini, Vincenzo 3:65 
Horne, Marilyn 9:303 
Italian music 10:277 
opera 14:103 
Sutherland, Joan 18:48, 18:49 
BEL GEOOES, NORMAN 3:50 
BELAFONTE, HARRY 3:50 
BELASCO, DAVID 3:50-51 
BELAUNDE TERRY, FERNANOO 3:51 
BELEM (Brazil) 3:51 
BELFAST (Northern Ireland) 3:51 
Northern Ireland 13:386 
BELGIAN CONGO see ZAIRE 
BELGIAN HORSE see HORSE 
BELGIAN LITERATURE see BELGIUM 
BELGIAN MALINOIS 3:51-52 
BELGIAN SHEEPOOG 3:52 
BELGIAN TERVUREN 3:52 
BELGIUM 3:52-58 
art see FLEMISH ART AND 
ARCHITECTURE 
cities see specific city names 
economic activity 3:56-57 
education 3:54-55 
flag 3:53 
geology 3:53 
government 3:57-58 
history 3:58 
Brabant, Duchy of 3:263 
London, treaties and conferences 
of 11:351 
World War | 20:9 
World War Il 20:27, 20:37 
kings see specific names 
land and resources 3:52-54 
language 3:55 
literature see DUTCH AND FLEMISH 
LITERATURE 
map 3:54 
monarchs see specific names 
people 3:55-56 
Walloons 19:249 
religion 3:55 
vegetation and animal life 3:54 
BELGRADE (Yugoslavia) 3:58-59 
BELGRANO, MANUEL 3:59 
Argentina 2:109 
BELISARIUS 3:59 
BELIVEAU, JEAN 3:59 
BELIZE 3:59-61 
economy 3:60-61 
flag 3:60 
history 3:60-61 
land and people 3:59-60 
map 3:60 
BELKNAP, WILLIAM WORTH 3:61 
BELL 3:61 
campanile 4:61 
glockenspiel 8:328-329 
BELL, ALEXANDER GRAHAM 3:61-62 
deaf, education of the 6:43 
Gray, Elisha 8:414-415 
hydrofoil 9:400 
sound recording and reproduction 
17:200, 17:201 
telephone 18: 155-156 
BELL, ANDREW 3:62 
encyclopedia 7:29 


BELL, CLIVE 3:62 
BELL, JOHN (physicist) see BELL’S 
THEOREM 
BELL, JOHN (politician) 3:62 
BELL SYSTEM see TELEPHONE 
BELL CURVE 
normal distribution 13:357 
BELLA COOLA (American Indians) 3:62 
BELLADONNA 3:62 
nightshade 13:337 
BELLAMY, EOWARD 3:62-63 
BELLARMINE, SAINT ROBERT 3:63 
scholasticism 16:339 
BELLEAU WOOD (France) 3:63 
BELLEROPHON 3:63 
BELLES LETTRES 3:63 
BELLFLOWER 3:63 
balloonflower 2:361 
BELLI, MELVIN 3:63 
BELLINGSHAUSEN, FABIAN GOTTLIEB 
VON 3:63 
Antarctica 2:12 
BELLINI (family) 3:63-65 
BELLINI, VINCENZO 3:65 
opera 14:103 
BELLO, ANORES 3:65 
BELLOC, HILAIRE 3:65 
BELLOTTO, BERNARDO 3:65 
BELLOW, SAUL 3:65-66 
BELLOWS, GEORGE 3:66 
Ashcan school 2:182 
BELL’S THEOREM 3:66 
quantum mechanics 15:321 
BELLUSCHI, PIETRO 3:66 
BELMONDO, JEAN PAUL 3:66 
BELMONT STAKES 
winners (table) 9:313 
BELMONTE, JUAN 3:66 
BELMOPAN (Belize) 3:66 
BELO HORIZONTE (Brazil) 3:66-67 
BELORUSSIA (USSR) 3:67 
BELSEN see BERGEN-BELSEN 
BELSHAZZAR 3:67 
BELT (machinery) 
machine 12:17, 12:19 
BELUGA (fish) see STURGEON 
BELUGA (whale) see WHALE 
BELVOA see BILBAO 
BELY, ANDREI 3:67 
BEMELMANS, LUDWIG 3:67 
BEN ALI, ZINE EL-ABIDINE 
Tunisia 18:373 
BEN BELLA, AHMED 3:67 
BEN-GURION, DAVID 3:67-68 
BEN HUR (novel) 
Wallace, Lew 19:247 
BEN NEVIS 3:68 
BEN-YEHUDAH, ELIEZER 3:68 
Afroasiatic languages 1:166 
Hebrew language 9:184 
BEN-ZVI, ITZHAK 3:68 
BENARES see VARANASI 
BENCH, JOHNNY 3:68 
BENCH MARK 3:68 
BENDIX, VINCENT 3:68-69 
BENDS 3:69 
diving, deep-sea 6:174 
hyperbaric chamber 9:410-411 
BENE ISRAEL (India) 3:69 
BENEDETTI, MARIO 3:69 
BENEDICT, RUTH 3:69 


BENEDICT, SAINT 3:69 
BENEDICT THE BLACK, SAINT 3:70 
BENEDICT XIII, “ANTIPOPE” 3:70 
Schism, Great 16:331 
BENEDICT XV, POPE 3:70 
BENEDICTINES 3:70 
Benedict, Saint 3:69 
Celestine V, Pope 4:210 
Mont-Saint-Michel 13:49 
Monte Cassino 13:56 
BENELUX (trade union) 
Spaak, Paul Henri 17:241 
BENENSON, PETER 
Amnesty International 1:344 
BENES, EDUARO 3:70 
BENET, STEPHEN VINCENT 3:70 
BENGAL (India) 3:70-71 
BENGAL, BAY OF 3:71 
BENGALI LANGUAGE see INDO-IRANIAN 
LANGUAGES 
BENGHAZI (Libya) 3:71 
BENIN 3:71-73 
economic activity 3:72 
flag 3:73 
government and history 3:72-73 
land and resources 3:71 
map 3:73 
people 3:71 
BENIN, KINGDOM OF 3:73 
African art 1:53 
bronzes 3:325 
BENJAMIN 3:73 
BENJAMIN, JUOAH P. 3:73 
Civil War, U.S. 5:28 
Confederate States of America 5:173 
BENJAMIN, WALTER 3:73-74 
BENJAMIN OF TUOELA 3:74 
BENN, GOTTFRIED 3:74 
BENNETT, ARNOLO 3:74 
BENNETT, FLOYD 3:74 
BENNETT, JAMES GORDON 3:74-75 
BENNETT, JAMES GOROON, JR. 3:75 
BENNETT, RICHARD BEDFORO, 
VISCOUNT BENNETT 3:75 
BENNING, FORT see FORT BENNING 
BENNINGTON (Vermont) 3:75 
BENNINGTON COLLEGE 3:75 
BENNY, JACK 3:75 
BENOIT, JOAN 3:75 
BENTHAM, JEREMY 3:75-76 
crime 5:331 
Helvétius, Claude Adrien 9:197 
Mill, John Stuart 12:361 
state (in political philosophy) 
17:344 
utilitarianism 19:103-104 
BENTLEY, THOMAS 
Wedgwood, Josiah 19:310 
BENTON, THOMAS HART (painter) 3:76, 
3:77 
BENTON, THOMAS HART (political 
leader) 3:76 
BENTONITE see CLAY MINERALS 
BENTSEN, LLOYD 3:76 
BENZ, KARL 3:77 
BENZEDRINE see AMPHETAMINE 
BENZENE 3:77-78 
diseases, occupational 6:164 
molecular structure 
Kekulé von Stradonitz, Friedrich 
August 11:32 
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organic chemistry 14:134 
BEOWULF (epic poem) 3:78 
BERBERS 3:78 

Africa 1:132, 1:133 

Afroasiatic languages 1:167 

Moorish art and architecture 13:71 

Tuareg 18:362 
BERCHTESGADEN (Germany) 3:78 
BEROYAYEY, NIKDLAI 3:78-79 
BERENICE see HEROD (dynasty) 
BERENSON, BERNARD 3:79 
BERG, ALBAN 3:79 
BERGAMO (Italy) 3:79 
BERGAMOT 3:79 
BERGANZA, TERESA 3:79 
BERGEN (Norway) 3:79-80 
BERGEN-BELSEN 3:80 
BERGER, THOMAS 3:80 
BERGER, VICTOR L. 3:80 
BERGMAN, INGMAR 3:80 
BERGMAN, INGRID 3:80 
BERGSON, HENRI 3:80-81 
BERIA, LAVRENTI PAVLOVICH 3:81 
BERIBERI see NUTRITIONAL- 

DEFICIENCY DISEASE 
BERING, VITUS JONASSEN 3:81 

Arctic 2:100 

Northeast Passage 13:385 
BERING LAND BRIOGE 3:81 

Clovis culture 5:60 

map 3:81 

North American archaeology 13:370 
BERING SEA 3:82 
BERING SEA CONTROVERSY see 

PRIBILOF ISLANDS 
BERING STRAIT 3:82 
BERIO, LUCIANO 3:82 
BERKELEY (California) 3:82 

California, University of 4:35 
BERKELEY, BUSBY 3:82 

film, history of 7:270 
BERKELEY, GEORGE 3:82-83 

idealism 10:28 

nominalism 13:354 
BERKELEY, SIR WILLIAM 3:83 
BERKELIUM 3:83 

Seaborg, Glenn T. 16:371 
BERKSHIRE (England) 3:83 
BERKSHIRE HILLS 3:83 
BERKSHIRE MUSIC FESTIVAL see 

TANGLEWOOD FESTIVAL 
BERLE, A. A. 3:83 
BERLE, MILTON 3:84 

radio and television broadcasting 

:360 
BERLIN (Germany) 3:84-85 

Brandenburg Gate 3:279 

cold war 5:84-85, 5:86 

economy 3:85 

Germany 8:270, 8:271 

Germany, history of 8:284 

history 3:84, 3:85 

Berlin Wall 3:86 
Brandt, Willy 3:280 

population 3:85 

subway 17:410, 17:412 

World War II 20:38, 20:43 
BERLIN, CONGRESS DF 3:85 
BERLIN, IRVING 3:85-86 
ee ARNON DRCHESTRA 

:86 


Abbado, Claudio 1:45 
BERLIN WALL 3:86 
cold war 5:85, 5:86 
BERLINER, EMILE 3:86 
phonograph 14:384 
sound recording and reproduction 
17:200 
BERLINER ENSEMBLE see BRECHT, 
BERTOLT 
BERLIOZ, HECTDR 3:86-87 
orchestra and orchestration 14:118 
symphony 18:78 
BERLITZ SCHOOLS OF LANGUAGES 
3:87 
BERMUDA 3:87 
map 3:87 
BERMUOA TRIANGLE 3:87 
BERN (Switzerland) 3:87-88 
BERNAOETTE, SAINT 3:88 
Lourdes (France) 11:381 
BERNARO DF CLAIRVAUX, SAINT 3:88 
Abelard, Peter 1:48-49 
Templars 18:167 
BERNART OE VENTAOORN 3:88 
BERNE CONVENTION 
copyright 5:251 
BERNE, ERIC 
transactional analysis 18:316 
BERNESE MOUNTAIN DOG 3:88 
dog 6:184 
BERNHARD DF LIPPE-BIESTERFELD 
3:88 
BERNHARDT, SARAH 3:88-89 
theater, history of the 18:2/3 
BERNINI, GIOVANNI LORENZO 3:89 
baroque art and architecture 2:389, 
2:390-391 
bronzes 3:326 
caricature 4:138 
Ecstasy of St. Teresa, The 2:153, 
2:154 
Italian art and architecture 10:272 
sculpture 16: 365 
BERNOULLI, DANIEL 3:89 
BERNOULLI, JACQUES 3:89 
probability 15:237 
BERNOULLI, JOHANN 
ballistics 2:359 
BERNOULLI’S LAW 3:90 
aerodynamics 1:111 
Bernoulli, Daniel 3:89 
carburetor 4:129 
BERNOULLI’S THEOREM see LARGE 
NUMBERS, LAW OF 
BERNSTEIN, CARL, AND WOODWARD, 
BOB 3:90 
BERNSTEIN, EDUARD 3:90 
socialism 17:158 
BERNSTEIN, LEDNARD 3:90-91 
musical comedy 13:155 
BERRA, YDGI 3:91 
BERRETTINI, PIETRO see CORTONA, 
PIETRO DA 
BERRUGUETE, ALDNSD 3:91 
BERRUGUETE, PEDRD 3:91 
BERRY (France) 3:91 
BERRY (fruit) 3:91 
BERRY, CHUCK 3:91 
rock music 16:116 
BERRY, MARTHA McCHESNEY 3:91 
BERRY, RAYMDND 3:92 


BERRYMAN, JOHN 3:92 
BERTHELDT, MARCELIN 3:92 
chemistry, history of 4:297 
BERTHIER, LOUIS ALEXANDRE 3:92 
BERTHDLLET, CLAUDE LOUIS, CDOMTE 
DE 3:92 
BERTILLON (family) 3:92-93 
BERTIN, ROSE 
fashion design 7:2/8-219 
BERTOLUCCI, BERNAROO 3:93 
BERWALD, FRANZ 3:93 
Scandinavian music 16:324 
BERWICK (Scotland) 3:93 
BERWICK, JAMES FITZJAMES, DUKE OF 
3:93 
BERYL 3:93 
emerald 7:20 
BERYLLIUM 3:93-94 
beryl 3:93 | 
BERZELIUS, JONS JAKOB 3:94 
organic chemistry 14:131 
selenium 16:389 
silicate minerals 17:78 
zirconium 20:118 
BESANGON (France) 3:94 
BESANT, ANNIE 3:94 
Krishnamurti, Jiddu 11:112 
theosophy 18:219, 18:220 
BESSARABIA (USSR) 3:94 
BESSEL, FRIEDRICH 3:94 
BESSEMER, SIR HENRY 3:94-95 
iron and steel industry 10:243 
BEST, CHARLES 3:95 
BESTIARY 3:95 
BETA OECAY 3:95 
neutrino 13:263 
quantum mechanics 15:320 
BETANCOURT, ROMULO 3:95 
BETATRON 3:95 
accelerator, particle 1:67 
BETEL 3:95-96 
BETH-SHAN 3:96 
BETHANY (Palestine) 3:96 
BETHE, HANS 3:96 
background radiation 2:326 
BETHEL (Palestine) 3:96 
BETHESDA (Maryland) 3:96 
BETHLEHEM (Pennsylvania) 3:96 
BETHLEHEM (West Bank) 3:96-97 
BETHLEN, GABOR, PRINCE OF 
TRANSYLVANIA 3:97 
Thirty Years’ War 18:229 
BETHLEN, ISTVAN, COUNT 3:97 
BETHMANN-HOLLWEG, THEOBALD VON 
3:97 
BETHUNE, MARY McLEOD 3:97 
BETJEMAN, SIR JDHN 3:97 
BETTA see FIGHTING FISH; SIAMESE 
FIGHTING FISH 
BETTELHEIM, BRUND 3:97 
fairy tale 7:199 
BETTER BUSINESS BUREAU 3:98 
BETTING see GAMBLING 
BEUCKELSON, JAN see JOHN OF 
LEIDEN 
BEVAN, ANEURIN 3:98 
BEVERAGES, ALCOHOLIC see ALCOHOL 
CONSUMPTION; specific 
beverage names 
BEVERIDGE, WILLIAM HENRY 3:98 
BEVIN, ERNEST 3:98 


BEWICK, THDMAS 3:98 
woodcuts and wood engravings 
19:411 
BEYLE, HENRI see STENDHAL 
BEZA, THEODORE 3:98 
BEZIERS (France) 3:98 
BEZIQUE 3:98-99 
pinochle 15:20 
BHAGAVAD GITA (poem) 3:99 
Hinduism 9:246 
Vedanta 19:131 
BHAKTI 3:99 
Hinduism 9:246 
Indian literature 10:89 
BHOPAL (India) 3:99 
BHUBANESWAR (India) 3:99 
BHUTAN 3:99-101 
economic activity 3:100 
flag 3:100 
government 3:101 
history 3:101 
land 3:99 
languages 
Sino-Tibetan languages 17:92-93 
map 3:10] 
people 3:99-100 
BHUTTO (family) 3:101 
Pakistan 14:193-194 
BIA see INDIAN AFFAIRS, BUREAU OF 
BIAFRA 3:101 
history 
Nigeria 13:335 
Ojukwu, Chukwuemeka 
Odumegwu 14:70 | 
Ibo 10:5 
BIALIK, HAYYIM NAHMAN 3:101-102 
BIARRITZ (France) 3:102 
BIATHLON 3:102 
BIBER, HEINRICH IGNAZ FRANZ VON 
3:102 
BIBLE 3:102-106 
apocalyptic literature 2:44 
Apocrypha 2:44-45 
Bible societies 3:107 
covenant 5:308 
creationism 5:322-323 
eschatology 7:100 
interpretation and study 3:106 
Abravanel, Isaac ben Judah 1:55 
Baur, Ferdinand Christian 3:12 
Bultmann, Rudolf 3:372-373 
Ibn Ezra, Abraham ben Meir 10:5 
Origen 14:138 
Rashi 15:390 
Reimarus, Hermann Samuel 16:14 
scholasticism 16:338-339 
Ussher, James 19:98 
Lutheranism 11:405 
medieval drama 12:237 
miracle 12:391 
New Testament 3:104-105 
Apostle 2:49 
Barabbas 2:379-380 
epistles 7:86 
God 8:337 
Holy Innocents 9:276 
Jesus Christ 10:349-352 
logos 11:346 
Old Testament 3:102-104 
Apocrypha 2:44-45 
Babel, Tower of 2:321 
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Dead Sea Scrolls 6:4/-42 
Deluge 7:71 
God 8:336, 8:337 
Hebrew language 9:184 
Judaism 10:400 
manna 12:101 
Masorah 12:166-167 
messiah 12:282-283 
Moses 13:94-95 
prophet 15:248 
Septuagint 16:403 
Torah 18:291 
Protestantism 15:251-252 
pseudepigrapha 15:262 
revelation 16:61 
Satan 16:301-302 
translations and versions 3:105-106 
Coverdale, Miles 5:308 
English literature 7:60 
Erasmus, Desiderius 7:90-91 
Gutenberg Bible 9:91 
James |, King of England 10:312 
Jerome, Saint 10:346 
Rogers, John 16:135 
Septuagint 16:403 
Tyndale, William 18:395 
See also specific books of the Bible 
BIBLE SOCIETIES 3:107 
BIBLIOTHEQUE NATIONALE 3:107 
BICENTENNIAL, U.S. 3:107 
BICHAT, MARIE 
histology 9:253 
BICHIR 3:107 
BICHON FRISE 3:107 
BICYCLE 3:108-110 
cycling 5:385-386 
moped 13:72-73 
tire 18:262-263 
BIDAULT, GEORGES 3:110 
BIDDLE, JOHN 3:110 
BIDDLE, NICHOLAS 3:110 
Jackson, Andrew 10:299 
BIEQERMEIER 3:110 
Austrian literature 2:290 
BIENVILLE, JEAN BAPTISTE LE MOYNE, 
SIEUR DE 3:110-111 
BIERCE, AMBROSE 3:111 
BIERSTADT, ALBERT 3:111 
American art and architecture 1:308 
BIFACE (hand ax) 
Paleolithic Period 14:200, 14:202- 


203 

BIG BANG THEORY 3:111-112 
astronomy and astrophysics 2:230 
background radiation 2:326 
cosmology 5:277, 5:279-280 
Gamow, George 8:161 
inflationary theory 10:151 
relativity 16:19-20 
universe 19:78 

BIG BEN see WESTMINSTER PALACE 

BIG BEND NATIONAL PARK see 

NATIONAL PARKS 

BIG OIPPER 3:112 

BIGAMY 3:112 

BIGGERS, EARL OERR 3:112 

BIGGS, E. POWER 3:112 

BIGHORN 3:112 

BIHAR 3:112-113 

BIHZAD, KAMAL AL-OIN 3:113 

BIKILA, ABEBE 3:113 


BIKINI 3:113 
BILATERA 
animal 1:390-391 
BILBAO (Spain) 3:113 
BILOUNGSROMAN 3:113 
Goethe, Johann Wolfgang von 8:342 
Portrait of the Artist as a Young 
Man, A15:137 
BILE see GALLBLADDER; LIVER 
BILHARZIASIS see SCHISTOSOMIASIS 
BILINGUAL EDUCATION 3:113-114 
Canada 4:72 
United States, education in the 
19:47 
BILL, MAX 3:114 
BILL OF EXCHANGE 3:114 
BILL OF LADING 3:114 
BILL OF RIGHTS 3:114-116 
Anti-Federalists 2:28 
Canadian Bill of Rights 3:116 
civil rights 5:6 
Constitution of the United States 
5:210 


democracy 6:74 
English Bill of Rights 3:116 
lst Amendment 7:293 
freedom of the press 8:55-56 
freedom of religion 8:56-57 
freedom of speech 8:5/-58 
French Declaration of the Rights of 
Man 3:116 
grand jury 8:396 
human rights 9:369 
Madison, James 12:34 
search warrant 16:374 
self-incrimination 16:390 
U.S. Bill of Rights 3:114-116 
text 5:219-220 
BILLAUD-VARENNE, JEAN NICOLAS 
3:116-117 
BILLFISH 
spearfish 17:288-289 
BILLIAROS 3:117-118 
Hoppe, Willie 9:297 
Mosconi, Willie 13:92 
BILLINGS (Montana) 3:118 
BILLINGS, JOSH 3:118 
BILLINGS, WILLIAM 3:118 
anthem 2:16 
hymn 9:410 
BILLY THE KID 3:119 
outlaws 14:159 
BILOXI! (Mississippi) 3:119 
BINARY NUMBER 3:119 
base (mathematics) 2:398 
computer 5:149, 5:153 
computer languages 5:160, 5:161 
computer memory 5:162 
BINARY STARS 3:119 
Sirius 17:96 
star 17:337 
variable star 19:125 
X-ray astronomy 20:61 
BINDING ENERGY 3:119-120 
BINDWEEO 3:120 
BINET, ALFRED 3:120 
psychological measurement 15:267 
psychology, history of 15:273 
Stanford-Binet test 17:332 
BING, SIR RUOOLF 3:120 
Glyndebourne Opera Festival 8:332 


BING, SIEGFRIED 
Art Nouveau 2:165 
BINGHAM (family) 3:120-121 
BINGHAM, GEORGE CALEB 3:121 
Boone, Daniel 3:228 
BINGHAMTON (New York) 3:121 
BINGO 3:121 
BINI see EDO (people) 
BINOCULARS 3:121-122 
BINOMIAL THEOREM 3:122 
algebra 1:263 
BIOAVAILABLITY 
drug 6:245 
BIOCHEMISTRY 3:122-124 
Baltimore, David 2:363 
biosensor 3:136 
genetic code 8:203-206 
genetic engineering 8:209-211 
genetics 
Beadle, George W. 3:17-18 
membrane chemistry 12:251 
Watson, James D. 19:291-292 
See also COMPOUND, CHEMICAL 
BIOENERGETICS 
metabolism 12:284-285 
BIOETHICS see MEDICAL ETHICS 
BIOFEEOBACK 3:124 
analgesic 1:356 
BIOGRAPHY 3:124-125 
Boswell, James 3:243 
English literature 7:62 
Johnson, Samuel 10:380 
Plutarch 15:73 
Van Doren, Carl 19:116 
Zweig, Stefan 20:128 
BIOKO (Equatorial Guinea) 3:125 
BIOLOGICAL CLOCK 3:125-126 
pineal gland 15:18 
space medicine 17:251 
BIOLOGICAL EQUILIBRIUM 3:126 
ear 6:291-292 
BIOLOGICAL LOCOMOTION 3:126-129 
BIOLOGICAL WARFARE see CHEMICAL 
AND BIOLOGICAL WARFARE 
BIOLOGY 3:129-132 
acclimatization 1:69 
bacteria 2:332 
cell 4:211-216 
classification, biological 5:37-38 
coloration, biological 5: 108-109 
cryobiology 5:354 
death and dying 6:44-45 
genetics 8:211-216 
growth 9:63-66 
habitat 9:100-101 
history 
Aristotle 2:114-115 
Darwin, Charles 6:20-22 
Leeuwenhoek, Antoni van 11:230- 
ye} 
homeostasis 9:279-280 
marine biology 12:127 
microbiology 12:334 
osmosis 14:148 
photobiological processes 14:389 
photosynthesis 14:403-406 
physiology 14:413 
sex 17:6 
sex roles 7:8 
sociobiology 17:162 
BIOLUMINESCENCE 3:132-133 


algae 1:261 
firefly 7:290 
glowworm 8: 330 
invertebrate 10:205 
luminescence 11:397 
phosphor 14:386-387 
BIOMAGNETISM 
magnetism 12:46 
BIOMASS see SYNTHETIC FALLS 
BIOME 3:133 
biosphere 3:136-137 
chaparral 4:257-258 
desert 6:101-104 
ecology 6:325-330 
grasslands 8:408-410 
habitat 9:100-101 
mountain life 13:112-113 
plant distribution 15:49-51 
steppe life 17:361-363 
swamp, marsh, and bog 18:51-53 
BIOMEDICAL ENGINEERING 3:133 
BIONICS 3:133-135 
BIOPHARMACEUTICALS 3:135 
interferon 10:181-182 
BIOPHYSICS 3:135 
BIOPOTENTIAL 3:135-136 
BIOPSY 3:136 
endoscope 7:36 
BIORHYTHM see BIOLOGICAL CLOCK 
BIOSENSOR 3:136 
BIOSPHERE 3:136-137 
biome 3:133, 3:134 
BIOT, JEAN BAPTISTE 
optical activity 14:109 
BIOT-SAVART LAW 
magnetism 12:45 
BIOTECHNOLOGY 3:137 
dairying 5:405 
BIOTIN 
vitamins and minerals 19:220 
BIPOLAR DISORDER see MANIC- 
DEPRESSIVE PSYCHOSIS 
BIRCH 3:137-138 
BIRCH, JOHN see JOHN BIRCH SOCIETY 
BIRO 3:138-149 
aging 1:172 
anatomy and physiology 3:139, 
3:142-143, 3:144 
digestive system 6:143 
feather 3:139, 3:143, 7:227 
leg 3:139 
molting 13:23 
reproduction 3:142-145 
respiratory system 16:56, 16:57 
wing 3:139, 3:142 
animal behavior 1:395, 1:397 
animal communication 1:40/ 
animal migration 1:407, 1:408, 
1:409, 1:410 
Beebe, Charles W. 3:37 
biological locomotion 3:128 
classification, biological 3:138-139, 
3:140-141 
coloration, biological 5:198 
DDT 6:35 
development 6: 112, 6: 113 
diseases, animal 6:162 
psittacosis 15:263 
diving birds 6:174-175 
endangered species 7:30-31 
evolution 7:162 
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flight 7:342 
game birds 8:157 
habitat 
savanna life 16:313-314 
steppe life 17:363 
migration 3:146 
ornithology 14:141 
painting 
Audubon, John James 2:259 
photography 
Porter, Eliot 15:136 
pollination 15:05 
poultry 15:161-162 
prehistoric and extinct 
Archaeopteryx 2:84-85 
dodo bird 6: 182 
shorebirds 17:57-58 
songbirds 17:191-192 
territoriality 18:191 
uric acid 19:92 
urine 19:93 
vocalizations 3:146-147 
BIRD, JOHN 
quadrant 15:315 
BIRO, LARRY 3:149 
BIRO OF PARAOISE 3:149 
BIRD-OF-PARADISE FLOWER 3:149 
BIRD SANCTUARY see WILDLIFE 
REFUGE 
BIRDS OF PREY see BIRD 
BIRDSEYE, CLARENCE 3:149 
agriculture, history of 1:179 
BIRDSONG see BIRD 
BIRKENHEAO, F. E. SMITH, 1ST EARL 
OF 3:149-150 
BIRLING 3:150 
BIRMINGHAM (Alabama) 3:150 
African Americans 1:148 
BIRMINGHAM (England) 3:150 
BIRNEY, JAMES GILLESPIE 3:150 
BIRTH see PREGNANCY AND BIRTH; 
REPRODUCTIVE SYSTEM, 
HUMAN 
BIRTH CONTROL 3:151-152 
abortion 1:53-54 
adoption and foster care 1:98 
Asia 2:192 
fertility, human 7:246 
hormone, animal 9:302 
Planned Parenthood Federation of 
America 15:40-41 
population 15:130 
population dynamics 15:131 
Sanger, Margaret 16:283-284 
vasectomy 19:127 
BIRTH DEFECTS 3:153 
amniocentesis 1:344-345 
bone diseases 3:213-214 
cerebral palsy 4:237-238 
cleft lip and palate 5:41 
club foot 5:61 
fetal alcohol syndrome 7:248-249 
genetic diseases 8:206-208 
heart diseases 9:177-179 
hemophilia 9:200 
herpes 9:224 
radiation injury 15:348 
speech 17:296 
spina bifida 17:303 
thalidomide 18:207 
BIRTH RECORDS 


adoption and foster care 1:98 
BIRTH OF TRAGEDY, THE (book) 3:153 
BIRTHMARK 3:153 
BIRTHRATE see DEMOGRAPHY; 

POPULATION 
BIRTHSTONE 3:153-154 

amethyst 1:339 

bloodstone 3:181 

onyx 14:99 

opal 14:100 

topaz 18:289 

turquoise 18:386 
BISCAY, BAY OF 3:154 
BISHOP 3:154 

apostolic succession 2:49 

canon law 4:108 

encyclical 7:28 

Fathers of the Church 7:221 

ministry, Christian 12:382 
BISHOP, ELIZABETH 3:154 

American literature 1:321 
BISHOP, ISABEL 3:154 
BISHOPS’ WARS 3:154-155 

Covenanters 5:308 
BISMARCK (North Dakota) 3:155 
BISMARCK, OTTO VON 3:155-156 

Berlin, Congress of 3:85 

Franco-Prussian War 8:37-39 

Germany, history of 8:279- 281 

Moltke, Helmuth Karl Bernhard, Graf 

von 13:23 

Prussia 15:261 

Seven Weeks’ War 16:411 

social security 17:151 

Triple Alliance 18:343 

William Il, Emperor of Germany 

19:367-368 
BISMARCK ARCHIPELAGO 3:156 
BISMARCK SEA, BATTLE OF 

World War II 20:35 
BISMUTH 3:156 
BISON 3:156 

animal migration 1:408 

Oklahoma 14:74 
BISSAU (Guinea-Bissau) 3:156 
BIT, COMPUTER see COMPUTER 
BITHYNIA 3:157 

Nicaea 13:322 
BITTERN 3:157 

heron 9:223-224 
BITTERROOT 3:157 
BITTERS 3:157 
BITTERSWEET 3:158 
BITUMEN 3:158 
BIVALVE 3:158 

clam 5:3 

mollusk 13:20, 13:21 

oyster 14:168 

starfish 17:340 
BIZERTE (Tunisia) 3:158 
BIZET, GEORGES 3:158-159 

Carmen 4:141 
BJERKNES, VILHELM AND JACOB 3:159 
BJORLING, JUSSI 3:159 
BJBRNSON, BIBRNSTIERNE 3:159 

Norwegian literature 13:395 
BLACK, HUGO L. 3:159 
BLACK, JEREMIAH SULLIVAN 3:159 
BLACK AMERICAN LITERATURE see 

AFRICAN-AMERICAN 
LITERATURE 


BLACK AMERICANS see AFRICAN 
AMERICANS 
BLACK BART 
outlaws 14:159 
BLACK BEAUTY (novel) 3:159-160 
BLACK COOES 3:160 
Freedmen’s Bureau 8:54-55 
Reconstruction 15:406-407 
BLACK COLLEGES 3:160 
African Americans 1:150 
Fisk University 7:312 
Hampton University 9:125 
Howard University 9:341 
land-grant colleges 11:153-154 
Lincoln University 11:303 
Morehouse College 13:77 
Spelman College 17:298 
Tuskegee University 18:389 
United Negro College Fund 19:30 
United States, education in the 
19:47 
university 19:79 
Washington, Booker T. 19:267 
BLACK DEATH see BUBONIC PLAGUE 
BLACK-EYED SUSAN 3:160-161 
BLACK FOREST 3:161 
Germany 8:269 
BLACK FRIOAY 3:161 
Fisk, James 7:31 
Gould, Jay 8:378 
BLACK HAWK WAR 3:161 
BLACK HILLS 3:161 
BLACK HISTORY see AFRICAN 
AMERICANS—history 
BLACK HOLE 3:161-162 
astronomy and astrophysics 2:227 
cosmology 5:280 
Galaxy, The 8:145 
gravitational collapse 8:414 
gravitational waves 8:414 
Hawking, Stephen 9:163 
relativity 16:20 
stellar evolution 17:359 
BLACK HOLE OF CALCUTTA 
Calcutta, India 4:22 
BLACK HUMOR 3:162 
Céline, Louis Ferdinand 4:210-211 
Donleavy, J. P. 6:209 
BLACK KETTLE (Indian chief) 3:162 
Sand Creek Massacre 16:280 
BLACK LARCH see TAMARACK 
BLACK LUNG 3:163 
diseases, occupational 6:164 
BLACK MARKET 3:163 
BLACK MASS 3:163 
satanism 16:302 
BLACK MONKS see BENEDICTINES 
BLACK MOUNTAIN SCHOOL OF POETRY 
3:163 
American literature 1:321 
Creeley, Robert 5:324 
Duncan, Robert 6:266 
Levertov, Denise 11:260 
BLACK MOUNTAINS 3:163 
BLACK MUSLIMS 3:163-164 
African Americans 1:150 
black nationalism 3:164 
Malcolm X 12:70 
Muhammad, Elijah 13:121 
BLACK NATIONALISM 3:164 
African Americans 1:147, 1:149 


Black Muslims 3:163-164 

Delany, Martin R. 6:62-63 

Garvey, Marcus 8:177 
BLACK PANTHER PARTY 3:164 
BLACK PRINCE, THE see EDWARD, THE 

BLACK PRINCE 
BLACK SEA 3:164-165 

Azov, Sea of 2:316 

Dardanelles 6:17 
“BLACK SKULL” 

Australopithecus 2:282 
BLACK-ANO-TAN COONHOUND 3:165 
BLACK ANO TANS 3:165 
BLACK WIDOW 3:165 
BLACKBEARD 3:165 

piracy 15:23, 15:24 
BLACKBERRY 3:166 
BLACKBIRD 3:166 

cowbird 5:309 

grackle 8:388 

meadowlark 12:2/0 
BLACKBODY RADIATION 3:166-167 

astronomy and astrophysics 2:230 

atom 2:249 

light 11:289 

Planck, Max 15:36 

Planck’s constant 15:36 

quantum mechanics 15:318 

radiation 15:348 

radio astronomy 15:355 
BLACKFOOT (American Indians) 3:167 

Crowfoot 5:348 
BLACKJACK 3:167 

card games 4:131 
BLACKLIST 3:167 

boycott 3:262 

Mostel, Zero 13:100 

radio and television broadcasting 

15:360 
BLACKMAIL 3:167 
BLACKMUN, HARRY A. 3:167-168 
Roev. Wade and Doe v. Bolton 
16:134 
Supreme Court of the United States 
18:32 
BLACKMUR, R. P. 

New Criticism 13:273 
BLACKPOOL (England) 3:168 
BLACKSHIRTS 3:168 

Italy, history of 10:288-289 
BLACKSMITH 3:168 

forge 7:406 
BLACKSTONE, SIR WILLIAM 3:168 

law, history of 11:206 
BLACKWELL (family) 3:168 

Stone, Lucy 17:381 
BLAOOER, URINARY 3:168 

cystitis 5:392 

diseases 

urogenital diseases 19:94 

excretory system 7:167- 168 
BLADDERWORT 3:168-169 

carnivorous plants 4:145 
BLAINE, JAMES GILLESPIE 3:169 

Ingersoll, Robert Green 10:156 
BLAIR (family) 3:169 
BLAIR, ERIC ARTHUR see ORWELL, 

GEORGE 
BLAIR, JAMES 3:169 
BLAIS, MARIE CLAIRE 
Canadian literature 4:89, 4:90 
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BLAKE, EDWARD 3:169-170 
BLAKE, EUBIE 3:170 
BLAKE, NICHOLAS see DAY-LEWIS, C. 
BLAKE, ROBERT 3:170 
BLAKE, TOE 3:170 
BLAKE, WILLIAM 3:170-171 
Art Nouveau 2:163 
English literature 7:60, 7:61 
romanticism (art) 16:153 
romanticism (literature) 16:153 
BLAKELOCK, RALPH ALBERT 3:171 
BLANC, LOUIS 3:171 
socialism 17:157 
BLANC, MONT 3:171 
BLANCHARD, DOC 3:171 
BLANCHARO, JEAN 3:171-172 
BLANO-ALLISON ACT 3:172 
BLANDA, GEORGE 3:172 
BLANK VERSE 3:172 
BLANKERS-KOEN, FANNY 3:172 
BLANQUI, LOUIS AUGUSTE 3:172 
BLANTYRE (Malawi) 3:172 
BLARNEY STONE 3:172 
BLAST FURNACE 3:172-173 
coke 5:82 
iron and steel industry 10:241 
BLASTEMA 
regeneration 16:10 
BLASTOMERE 
development 6:112 
development, human 6:115 
BLASTULA 
development 6:111-//2 
growth 9:64 
BLATCH, HARRIOT EATON STANTON 
3:173 
BLATNICK, JEFF 
wrestling 20:47 
BLAUE REITER, OER (art group) 3:173 
expressionism 7:181 
Kandinsky, Wassily 11:9-10 
Macke, August 12:22 
Marc, Franz 12:119 
Minter, Gabriele 13:130 
BLAVATSKY, HELENA PETROVNA 3:173 
theosophy 18:219-220 
BLEACHES AND BRIGHTENERS 3:173 
BLEEOING HEART 3:174 
BLENHEIM PALACE 
Vanbrugh, Sir John 19:119 
BLENNY 3:174 
BLERIOT, LOUIS 3:174 
BLESBOK 3:174-175 
BLEULER, EUGEN 
schizophrenia 16:331 
BLIGH, WILLIAM 3:175 
Mutiny on the Bounty 13:166 
BLIGHT see DISEASES, PLANT 
BLIMP see AIRSHIP 
BLINO, EQUCATION OF THE 3:175 
braille system 3:269 
guide dog 9:78 
special education 17:289 
BLINONESS 3:175-176 
glaucoma 8:315 
night blindness 13:335-336 
river blindness 16:102-103 
trachoma 18:303 
BLITZKRIEG 3:176 
armored vehicle 2:133 
Germany, history of 8:284 


Guderian, Heinz 9:75 
BLITZSTEIN, MARC 3:176 
BLIXEN, KAREN see DINESEN, ISAK 
BLIZZARO 3:176 
BLOCH, ERNEST 3:176 
BLOCK, AORIAEN 3:176 
BLOCK, HERBERT LAWRENCE see 
HERBLOCK 
BLOCK PRINTING see GRAPHIC ARTS; 
PRINTING 
BLOCK AND TACKLE see PULLEY 
BLOCKADE 3:176 
right of search 16:95 
BLOEMFONTEIN (South Africa) 3:177 
BLOK, ALEKSANOR ALEKSANDROVICH 
3:177 
BLONOEL, MAURICE 3:177 
BLOOD 3:177-180 
antibody 2:27-28 
antitoxin 2:35-36 
aorta 2:39 
blood bank 3:180 
blood pressure 3:180 
blood tests 3:180-181 
circulation see ARTERY; 
CIRCULATORY SYSTEM; VEIN 
diseases and disorders 
agranulocytosis 1:174 
anemia 1:376 
Cooley's anemia 5:238 
cyanosis 5:383 
hemophilia 9:200 
hemorrhage 9:200 
immunodeficiency disease 10:53 
inflammation 10:149-150 
jaundice 10:334 
leukemia 11:258 
leukocytosis 11:258 
leukopenia 11:258 
multiple myeloma 13:125 
polycythemia 15:115 
purpura 15:303 
septicemia 16:403 
shock 17:53-54 
sickle-cell disease 17:67-68 
thrombosis 18:240 
toxic shock syndrome 18:305-306 
genetics 
type B world distribution 8:276 
heart 9:174-177 
hematology 9:197 
hemoglobin 9:199-200 
interleukin 10:185 
kidney, artificial 11:61 
Landsteiner, Karl 11:165 
Rh factor 16:68 
serum 16:406 
tissue, animal 18:264 
transfusion 
Jehovah's Witnesses 10:343 
BLOOD BANK 3:180 
blood tests 3:180-181 
BLOOD CLOTTING 
blood 3:178-179 
cardiovascular diseases 4:133 
embolism 7:17 
enzyme 7:79 
purpura 15:303 
thrombosis 18:240 
BLOOD-DOPING 
sports medicine 17:315-316 


BLOOD PRESSURE 3:180 
hypertension 9:411-412 
pulse (medicine) 15:296 
BLOOD TESTS 3:180-181 
BLOOD TRANSFUSION see BLOOD 
BLOOD VESSELS see ARTERY; 
CIRCULATORY SYSTEM; VEIN 
BLOOOHOUNO 3:181 
BLOODROOT 3:181 
BLOOOSTONE 3:181 
quartz 15:323 
BLOOM, ALGAL 3:181 
phosphorus 14:387 
plankton 15:40 
BLOOM, HAROLO 3:181 
BLOOMER, AMELIA JENKS 3:181 
BLOOMFIELO, LEONARD 3:181-182 
linguistics 11:308 
BLOOMINGTON (Illinois) 3:182 
BLOOMINGTON (Indiana) 3:182 
BLOOMSBURY GROUP 3:182 
Bell, Clive 3:62 
Forster, E. M. 7:409 
Sackville-West, Victoria 16:232 
Strachey, Lytton 17:386 
Woolf, Virginia 19:414-415 
BLOUNT, WILLIAM 3:182 
BLOWGUN 3:182 
BLOWTORCH 3:182 
BLUBBER (whale fat) see WHALING 
BLUCHER, GEBHARD LEBERECHT VON 
3:182 
Waterloo, Battle of 19:289-290 
BLUE BABY see CYANOSIS 
BLUE CROSS—BLUE SHIELD 3:182-183 
health-care systems 9:171 
BLUE-GREEN ALGAE 3:183-184 
algae 1:260 
nitrogen cycle 13:344 
BLUE GROTTO see CAPRI 
BLUE JAY 3:184 
BLUE LAWS 3:184 
BLUE RIDGE MOUNTAINS 3:184 
South Carolina 17:228 
Virginia 19:21] 
BLUE SHIELD see BLUE CROSS—BLUE 
SHIELD 
BLUE SHIFT see RED SHIFT 
BLUEBEARO 3:184 
BLUEBELL 3:184 
Virginia cowslip 19:214 
BLUEBERRY 3:184-185 
BLUEBIRO 3:185 
BLUEFISH 3:185 
BLUEGRASS 3:186 
grass (botany) 8:405 
BLUEGRASS MUSIC 3:186 
Flatt and Scruggs 7:335 
BLUEPRINT 3:186 
BLUES (music) 3:186 
African Americans 1:149 
Handy, W. C. 9:129 
jazz 10:337-338 
King, B. B. 11:69 
Smith, Bessie 17:128 
BLUFORD, GUION S. 
African Americans 1:151 
BLUM, LEON 3:187 
BLUM, RENE 
Ballets Russes de Monte Carlo 2:357 
BLUME, PETER 3:187 


BLUMENBACH, JOHANN FRIEORICH 
3:187 
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BLUNTSCHLI, JOHANN KASPAR 3:187 
BLY, NELLIE 3:187 
BLY, ROBERT 3:187 
BMEWS 3:187-188 
B’NAI B’RITH 3:188 
BOA 3:188 
anaconda 1:355 
BOAOICEA 3:188 
BOAR see PIG 
BOAS, FRANZ 3:188-189 
anthropology 2:21, 2:22 
Kwakiutl 11:121-122 
BOAT AND BOATING 3:189-191 
America’s Cup 1:338-339 
anchor 1:366 : 
barge 2:384 
barnacle 2:387 
canoe 4:107 
catamaran 4: 183 
Chichester, Sir Francis 4:314 
dinghy 6:148 
gondola 8:358 
houseboat 9:332 
hydrofoil 9:400, 9:40] 
iceboating 10:15 
rowing 16:184-185 
sampan 16:269 
schooner 16:340 
transportation 18:325 
See also SHIP 
BOBCAT 3:192 
BOBOLINK 3:192 
BOBSLEOOING 3:192 
BOBWHITE 3:192-193 
BOCCACCIO, GIOVANNI 3:193 
Decameron 6:48 
BOCCHERINI, LUIGI 3:193 
BOCCIE 3:193-194 
lawn bowls 11:208 
BOCCIONI, UMBERTO 3:194 
futurism 8:136 
Italian art and architecture 10:272 
BOCHUM (Germany) 3:194 
BOCK, JERRY, ANO HARNICK, SHELOON 
3:194 
BOCKLIN, ARNOLD 3:194 
BOCSKAY, ISTVAN, PRINCE OF 
TRANSYLVANIA 3:194 
BODE’S LAW see TITIUS-BODE LAW 
BOOHISATTVA 3:194-195 
Buddha 3:353 
Buddhism 3:354 
terra-cotta 18:190 
BODIN, JEAN 3:195 
state (in political philosophy) 


BODLEIAN LIBRARY 3:195 
library 11:272 
BOOONI, GIAMBATTISTA 3:195 
type and typesetting 18:397 
BODY, HUMAN see HUMAN BODY 
BODY LANGUAGE see NONVERBAL 
COMMUNICATION 
BOOY MARKING 3:195-196 
cosmetics 5:272 
BODY PAINTING see BODY MARKING 
BODY TEMPERATURE 3:196 
evolution 7:163 
exercise 7:170 
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fever 7:252 
fish 7:297-298 
heatstroke 9:182 
hibernation 9:232 
hyperthermia 9:412 
hypothermia 9:414 
lizard 11:331 
mammal 12:80 
skin 17:105, 17:106 
sleep 17:121 
BOEHLER, PETER 3:196-197 
BOEHM, MARTIN 3:197 
BOEING, WILLIAM EOWARD 3:197 
BOEING CORPORATION 
aircraft 1:115 
missiles 1:114 
BOEOTIA (Greece) 3:197 
Plataea 15:56 
Thebes 18:216-217 
BOER WAR see SOUTH AFRICAN WAR 
BOERS see AFRIKANERS 
BOETHIUS, ANICIUS MANLIUS 
SEVERINUS 3:197 
scholasticism 16:338-339 
BOG see SWAMP AND MARSH 
BOGAN, LOUISE 3:197 
BOGARDUS, JAMES 
American art and architecture 1:301 
cast-iron architecture 4:169-170 
BOGART, HUMPHREY 3:197 
BOGOMILS 3:198 
Paulicans 14:273 
BOGOTA (Colombia) 3:198 
Colombia 5:95 
Jiménez de Quesada, Gonzalo 
10:363 
BOHEMIA (Czechoslovakia) 3:198-199 
Czech music 5:394 
Czechoslovakia 5:394-395 
glassware, decorative 8:323 
history 
Frederick V, Elector Palatine 8:51 
George of Podébrady, King of 
Bohemia 8:239 
Ottokar Il, King of Bohemia 
14:155 
Palacky, Frantisek 14:194 
Thirty Years’ War 18:229-230 
Wenceslas |, King 19:322 
Wenceslas Il, King 19:322 
Wenceslas Ill, King 19:322 
BOHEMOND I, PRINCE OF ANTIOCH 
Alexius | Comnenus 1:257 
BOHLEN, CHARLES EUSTIS 3:199 
BOHME, JAKOB 3:199 
BOHR, NIELS 3:199 
actinide series 1:80 
atom model 2:248, 2:249 
chemistry, history of 4:298 
correspondence principle 5:269 
nuclear physics 13:409 
periodic table 14:312 
quantum mechanics 15:318, 15:319 
BOHR MAGNETON 3:199 
magnetic moment 12:44 
magnetism 12:45 
BOIL 3:199-200 ; 
BOILEAU-OESPREAUX, NICOLAS 3:200 
BOILER 3:200 
steam engine 17:350 
BOILING POINT 3:200 


phase equilibrium 14:358 
BOISE (Idaho) 3:200 
BOK, EOWARD WILLIAM 3:201 
BOKASSA, JEAN BEDEL 3:201 
BOLENOER, TODD 3:201 
BOLERO 3:201 
BOLESLAW |, KING OF POLAND 3:201 
BOLEYN, ANNE 3:201 
Elizabeth |, Queen of England 7:7-8 
Henry VIll, King of England 9:206- 
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BOLGER, RAY 3:201 
BOLINGBROKE, HENRY ST. JOHN, 1ST 
_ VISCOUNT 3:201 
BOLIVAR, SIMON 3:201-202 
Miranda, Francisco de 12:392 
Santander, Francisco de Paula 
16:287 
Sucre, Antonio José de 17:412-413 
BOLIVIA 3:202-206 
agriculture 3:204-205, 3:206 
archaeology 
Tiahuanaco 18:245 
cities see specific city names 
climate 3:202 
economic activities 3:203-205 
flag 3:203 
government 3:203, 3:205 
history 3:203, 3:205-206 
Pacific, War of the 14:172 
Paz Estenssoro, Victor 14:275 
Santa Cruz, Andrés 16:286 
Sucre, Antonio José de 17:412- 
413 
land and resources 3:202-203 
map 3:204 
mining 3:203-204 
people 3:203 
Bororo 3:236 
vegetation and animal life 3:202- 


BOLL, HEINRICH 3:206-207 
BOLL WEEVIL 
cotton 5:296 
BOLLINGEN PRIZE IN POETRY 3:207 
See also specific poet names 
BOLOGNA (Italy) 3:207 
university 19:78 
BOLOGNA, GIOVANNI DA 3:207-208 
Mannerism (art) 12:102 
BOLSHEVIKS ANO MENSHEVIKS 3:208 
communism 5:132-133, 5:134 
Lenin, Vladimir Illich 11:240-241 
Russia/Union of Soviet Socialist 
Republics, history of 16:209 
Russian Revolutions of 1917 
16:219-221 
socialism 17:158 
Stalin, Joseph 17:329-330 
Trotsky, Leon 18:350-351 
BOLSHOI BALLET 3:208-209 
Plisetskaya, Maya Mikhailovna 
15:69 
Union of Soviet Socialist Republics 


BOLTON 3:209 
BOLTON, HERBERT EUGENE 3:209 
BOLTWOOD, B. B. 
geologic time 8:230 
BOLTZMANN, LUDWIG 3:209 
thermodynamics 18:223 


BOLTZMANN CONSTANT 3:209 
atomic constant 2:253-254 
BOLYAI, JANOS 3:209 
BOLZANO 3:209 
BOLZANO, BERNHARD 3:210 
BOMB 3:210-211 
atomic bomb 2:252-253 
grenade 9:49 
napalm 13:189 
V-1 19:106 
V-2 19:106 
See also VIETNAM WAR; WORLD WAR 
Il 
BOMBAY (India) 3:211 
BONAMPAK (Mexico) 3:211 
pre-Columbian art and architecture 
15177 
BONAPARTE (family) 3:211-212 
Napoleon |, Emperor of the French 
(Napoléon Bonaparte) 13:190- 
192 


Napoleon Ill, Emperor of the French 
13:192-193 
Spain, history of 17:273-274 
BONAPARTE, NAPOLEON see 
NAPOLEON |, EMPEROR OF THE 
FRENCH (Napoléon Bonaparte) 
BONAVENTURE, SAINT 3:212 
scholasticism 16:339 
BOND 3:212 
finance, state and local 7:276 
investment banking 10:207 
mutual fund 13:166 
saving and investment 16:315 
savings bond 16:315-316 
stock market 17:376-377 
BOND, EOWARO 3:212 
BOND, JAMES (fictional character) see 
FLEMING, IAN 
BOND, JULIAN 3:212-213 
BONDING see CHEMICAL BOND 
BONE 3:213 
cartilage 4:160-161 
collagen 5:89 
fracture 8:17 
human body 9:356 
joint 10:382-384 
marrow 
hemoglobin 9:199-200 
phosphorus 14:387 
sinus 17:93-94 
skeletal system 17:100-101 
skeleton, human 17:101-103 
skull 17:109-110 
space medicine 17:252 
tendon 18:174 
BONE OISEASES 3:213-214 
dysplasia 6:287 
metabolic bone diseases 
Paget's disease 14:180 
orthopedics 14:143-144 
osteoarthritis 14:149-150 
osteomyelitis 14:150 
osteoporosis 14:150 
rickets 16:89, 17:101 
sinusitis 17:94 
skeletal system 17:101 
BONGO 3:214 
BONHEUR, ROSA 3:214 
BONHOEFFER, DIETRICH 3:215 
BONHOMME RICHARD (ship) 


American Revolution 1:329, 1:330 
BONIFACE, SAINT 3:215 
BONIFACE Vill, POPE 3:215 
BONIN ISLANDS 3:215 
BONINGTON, RICHARO PARKES 3:216 
BONITO 3:216 
animal migration 1:408, 1:409 
BONN (Germany) 3:216-217 
BONNARD, PIERRE 3:217 
BONNEVILLE SALT FLATS 3:217 
BONNIE PRINCE CHARLIE see STUART, 
CHARLES EDWARD 
BONNY, ANNE 
piracy 15:24 
BONSAI 3:217-218 
BONTEMPS, ARNA 3:218 
BONUS ARMY 3:218 
MacArthur, Douglas 12:5 
BOOBY 3:218 
BOOGIE-WOOGIE 3:218 
BOOK 3:218-221 
bookbinding 3:223-224 
encyclopedia 7:28-30 
history 3:218-220 
Gutenberg, Johann 9:91 
Gutenberg Bible 9:91 
Manutius, Aldus 12:110 
illuminated manuscripts 10:42-44 
incunabula 10:67-68 
index 10:69 
library 11:271-274 
mass media 12:169 
printing 15:229-232 
publishing 15:286-287 
type and typesetting 18:397-398 
See also BOOK ILLUSTRATION; 
LITERATURE; specific genres 
and book titles 
BOOK OF COMMON PRAYER 3:221 
England, Church of 7:45 
Episcopal church 7:84 
Vermigli, Pietro Martire 19:151-152 
BOOK OF CONCORO 3:221 
BOOK OF THE OEAO 3:221 
book 3:218 
calligraphy 4:38 
BOOK OF HOURS 3:221 
breviary 3:299 
illuminated manuscripts 10:44 
BOOK ILLUSTRATION 3:222-223 
Baldung-Grien, Hans 2:346-347 
Beardsley, Aubrey 3:22-23 
Caldecott Medal 4:22 
children’s literature 4:322-323 
Cruikshank, George 5:349 
Doré, Gustave 6:212-213 
engraving 7:70 
Flaxman, John 7:337 
Gorey, Edward 8:364 
graphic arts 8:401-402 
Greenaway, Kate 9:39-40 
illuminated manuscripts 10:42-44 
Islamic art and architecture 10:259 
Japanese art and architecture 
10:326-327, 10:329 
Kent, Rockwell 11:40 
Morris, William 13:86 
Potter, Beatrix 15:156 
Pyle, Howard 15:306 
Rackham, Arthur 15:345 
Rockwell, Norman 16:127 
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Sendak, Maurice 16:397 
Shepard, Ernest Howard 17:36 
Tenniel, Sir John 18:180 
Vedder, Elihu 19:132 

Wyeth, N.C. 20:55 

BOOK OF KELLS 3:223 
book 3:219 
calligraphy 3:39 
Celtic art 4:220 
English art and architecture 7:46 

BOOKBINOING 3:223-224 
book 3:219 

BOOKKEEPING 3:224-227 
accounting 1:69, 1:71 

BOOLE, GEORGE 3:227 

BOOLEAN ALGEBRA 3:227 
Boole, George 3:227 

BOOMERANG 3:227 

BOOMSLANG 3:227 

BOONE, OANIEL 3:228 
Henderson, Richard 9:201 
Transylvania Company 18:329 
Wilderness Road 19:362 

BOOTH (family) 3:228 
theater, history of the 18:2/3 

BOOTH, JOHN WILKES see BOOTH 

(family) 

BOOTH, WILLIAM 3:228-229 
Salvation Army 16:264 
Volunteers of America 19:230 

BOOTHIA PENINSULA 3:229 

BOOTLEGGING 3:229 
prohibition 15:242 

BOPHUTHATSWANA 3:229 

BORA-BORA see SOCIETY ISLANDS 

BORAH, WILLIAM EDGAR 3:229 

BORAX 3:230 
boron 3:235-236 

BORCHGREVINK, CARSTEN EGEBERG 

3:230 
Antarctica 2:12 

BORDEAUX (France) 3:230 
wine 19:382, 19:383 

BORDEN, LIZZIE 3:230 

BORDEN, SIR ROBERT L. 3:230 
Canada, history of 4:83 

BOROER COLLIE 3:231 

BOROER TERRIER 3:231 

BOROERS (Scotland) 3:231 

BORELLI, GIOVANNI ALFONSO 3:231 

BORG, BJORN 3:231-232 

BORGES, JORGE LUIS 3:232 

BORGIA (family) 3:232-233 
Alexander VI, Pope 1:256 
Callistus III, Pope 4:43 

BORGIA, SAINT FRANCIS 3:233 

BORGLUM, GUTZON 3:233 
Rushmore, Mount 16:199-200 
South Dakota 17:231 
Stone Mountain 17:383 

BORI, LUCREZIA 3:233 

BORIC ACID see BORON 

BORIS GOOUNOV, TSAR OF RUSSIA 

3233 
Russia/Union of Soviet Socialist 
Republics, history of 16:204 
Time of Troubles 18:257 
BORIS |, TSAR OF BULGARIA 3:233- 
234 
BORLAUG, NORMAN ERNEST 3:234 
BORMAN, FRANK 3:234 


BORMANN, MARTIN 3:234 
BORN, MAX 3:234 

quantum mechanics 15:319 
BORNEO 3:234 

history 

Brooke, Sir James 3:327 

Sabah 16:229 
BOROBUDUR 3:234 
BOROOIN, ALEKSANDR 3:235 
BORON 3:235-236 

Davy, Sir Humphry 6:32 
BORORO (American Indians) 3:236 
BOROUGH 3:236 
BOROWSKI, TAOEUSZ 3:236 
BORRELIA see RELAPSING FEVER 
BORROMEO, SAINT CHARLES 3:236 
BORROMINI, FRANCESCO 3:236-237 

baroque art and architecture 2:390 
BORROW, GEORGE HENRY 3:237 
BORZOI 3:237 
BOSCH, CARL 

nitrogen cycle 13:344 
BOSCH, HIERONYMUS 3:237-238 
BOSCH, JUAN 3:238 
BOSCO, SAINT JOHN 3:238 
BOSE, SUBHAS CHANORA 3:238 


BOSNIA ANO HERCEGOVINA 3:238-239 


BOSON 3:239 
electroweak theory 6:409 
Higgs particle 9:236 
BOSPORUS 3:239 
BOSS, POLITICAL 3:239 
Cameron, Simon 4:57 
Curley, James M. 5:375 
Daley, Richard J. 5:407 
Hague, Frank 9:106 
Long (family) 11:353-354 
patronage 14:268 
Pendergast, Thomas Joseph 14:291 
Platt, Thomas Collier 15:66 
Tammany Hall 18:103 
Tweed, William M. 18:392-393 
Wood, Fernando 19:408 
BOSSY, MIKE 3:239-240 
BOSTON (Massachusetts) 3:240-242 
education 
secondary education 16:378 
Faneuil Hall 7:207 
history 3:240-242 
Quincy, Josiah 15:335 
map 3:24] 
transcendentalism 18:316 
BOSTON COLLEGE 3:242 
BOSTON GROUP 
American music 1:323-324 
BOSTON MASSACRE 3:242 
Adams, John 1:86-87 
American Revolution 1:327, 1:328 
United States, history of the 19:52 
BOSTON OPERA COMPANY 
Caldwell, Sarah 4:23 
BOSTON POPS ORCHESTRA 3:242 
Fiedler, Arthur 7:255-256 
BOSTON SYMPHONY ORCHESTRA 
3:242 
American music 1:323 
Koussevitzky, Serge 11:109 
Munch, Charles 13:127 
Tanglewood Festival 18:106 
Thomas, Michael Tilson 18:232 
BOSTON TEA PARTY 3:242-243 


Adams, Samuel 1:90 
American Revolution 1:328 
Revere, Paul 16:62 
United States, history of the 19:52 
BOSTON TERRIER 3:243 
BOSTON UNIVERSITY 3:243 
BOSWELL, JAMES 3:243 
biography 3:125 
English literature 7:61-62 
Johnson, Samuel 10:380 
BOTANICAL GAROEN 3:243-244 
Brooklyn Botanic Garden and 
Arboretum 3:328 
Kew Gardens 11:54 
BOTANY 3:244-246 
botanical garden 3:243-244 
diseases, plant 6:164-167 
dormancy 6:213 
history 
Bailey, Liberty Hyde 2:340 
Banks, Sir Joseph 2:375 
Linnaeus, Carolus 11:3/0-311 
Vries, Hugo De 19:236 
See also FLORICULTURE; 
HORTICULTURE; PALEOBOTANY, 
PLANT (botany) 
BOTANY BAY 3:246 
BOTERO, FERNANOO 3:246 
BOTHA, LOUIS 3:246 
BOTHA, P. W. 3:246-247 
South Africa 17:213, 17:214 
BOTHWELL, JAMES HEPBURN, 4TH 
EARL OF 3:247 
Mary, Queen of Scots 12: 155-156 
BOTSWANA 3:247-249 
economic activity 3:248-249 
flag 3:247 
government 3:249 
history 3:249 
land and resources 3:247-248 
map 3:248 
people 3:248 
San 16:270-271 
Tswana 18:362 
BOTTICELLI, SANORO 3:249-250 
Apelles 2:43 
Mars and Venus 
iconography 10:22 
Renaissance art and architecture 
16:32 
BOTTLE 3:250 
glass 8:319 
glassblowing 8:322-323 
BOTULISM 3:250 
bacteria 2:330 
food poisoning and infection 7:385- 


food preservation 7:386 
BOUCHER, FRANCOIS 3:250-251 
BOUCHER OE PERTHES, JACQUES 

3:25) 
BOUCICAULT, OION 3:251 
BOUOIN, EUGENE LOUIS 3:251 
BOUDINOT, ELIAS 3:251 
BOUGAINVILLE (Solomon Islands) 
51 


oi 

BOUGAINVILLE, LOUIS ANTOINE OE 
3:251-252 

BOUGAINVILLEA (botany) 3:252 

BOUKHAROUBA, MUHAMMAD see 
BOUMEDIENNE, HOUARI 


BOULANGER, GEORGES 3:252 
BDULANGER, NADIA 3:252 
American music 1:324 
BOULDER (Colorado) 3:252 
BOULDER DAM see HOOVER DAM 
BOULE, MARCELLIN 
Neanderthalers 13:230 
BOULEZ, PIERRE 3:252 
French music 8:79 
BOULLEE, ETIENNE LOUIS 3:252 
visionary architecture 19:218 
BOULOGNE, JEAN see BOLOGNA, 
GIOVANNI DA 
BOULOGNE-SUR-MER (France) 3:252 
BOULT, SIR AORIAN CEORIC 3:252- 


253 
BOULTON, MATTHEW 3:253 
Watt, James 19:293 
BOUMEOIENNE, HOVARI 3:253 
BOUNTY (ship) 3:253 
Bligh, William 3:175 
Mutiny on the Bounty 13:166 
Pitcairn Island 15:30 
BOURASSA, HENRI 3:253 
BOURBON (dynasty) 3:253 
Condé (family) 5:169 
Mexico, history of 12:317 
Orléans (dynasty) 14:140 
Philip V, King of Spain 14:368-369 
Spain, history of 17:273 
BOURBON WHISKEY see WHISKEY 
BOUROELLE, EMILE ANTOINE 3:253- 
254 
BOURGEOIS, LOUISE 3:254 
BOURGEDISIE 3:254 
BOURGES CATHEDRAL 
Gothic art and architecture 8:370, 
8:371 
BOURGUIBA, HABIB 3:254 
Tunisia 18:373 
BOURKE-WHITE, MARGARET 3:254 
Caldwell, Erskine 4:23 
United States, history of the 19:65 
BOURNEMOUTH (England) 3:254 
BOURNONVILLE, AUGUST 3:254 
BOUTS, OIRK 3:254-255 
BOUVIER OES FLANORES 3:255 
BOVIO 3:255 
BOVINE SOMATOTROPIN 
animal husbandry 1:407 
dairying 5:405 
BOW 3:255 
BOW, CLARA 3:256 
BOW AND ARROW 3:256 
archery 2:85 
arrowhead 2:145 
BOWOLER, THOMAS 3:256 
censorship 4:225 
BOWOOIN, JAMES 3:256-257 
BOWELL, SIR MACKENZIE 3:257 
BOWEN, ELIZABETH 3:257 
BOWERBIRO 3:257 
BOWERY, THE 3:257 
BOWFIN 3:257 
BOWIE, DAVIO 3:257 
BOWIE, JAMES 3:257 
sword and knife 18:73 
BOWLES, CHESTER 3:258 
BOWLES, JANE AUER 3:258 
BOWLES, PAUL 3:258 : 
BOWLES, SAMUEL, III 3:258 
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BOWLING 3:258-259 
Anthony, Earl 2:17 
Carter, Don 4:156 
Ladewig, Marion 11:138 
skittles 17:109 
Weber, Dick 19:306-307 
See also LAWN BOWLS 
BOWMAN, ISAIAH 3:259 
BOX TURTLE 3:259 
BOXER 3:259 
dog 6:184 
BOXER UPRISING 3:259 
China, history of 4:344 
BOXING 3:260-261 
Ali, Muhammad 1:269 
Corbett, James J. 5:255 
Dempsey, Jack 6:80 
Duran, Roberto 6:270 
Foreman, George 7:402 
Frazier, Joe 8:48 
heavyweight champions 3:261 
history 3:261 
Jeffries, James J. 10:342 
Johnson, Jack 10:376 
Louis, Joe 11:367 
Marciano, Rocky 12:120-121 
Patterson, Floyd 14:269 
Robinson, Sugar Ray 16:/ 13-114 
rules 3:260 
Sullivan, John L. 18:15 
Tunney, Gene 18:375 
Walker, Mickey 19:245 
BOXWOOD 3:261 
BOY SCOUTS see SCOUTING 
BOYCE, WILLIAM 3:262 
BOYCOTT 3:262 
blacklist 3:167 
BOYD, BELLE 3:262 
BOYER, AUGUSTIN 
encyclopedia 7:30 
BOYER, CHARLES 3:262 
BOYER, JEAN PIERRE 3:262 
BOYLE, KAY 3:262 
BOYLE, ROBERT 3:262-263 
atmosphere 2:243 
gas laws 8:177 
Hooke, Robert 9:293 
BOYLE, W. A. (“Tony”) 
United Mine Workers 19:27 
BOYS & GIRLS CLUBS OF AMERICA 
3:263 
BOYS TOWN 3:263 
Flanagan, Edward J. 7:332 
BOYSENBERRY 3:263 
BOZEMAN TRAIL 3:263 
BRABANT, DUCHY OF 3:263 
Brussels 3:341 
BRACHIOPOD 3:263 
BRACHIOSAURUS 3:263-264 
BRACKEN, JOHN 3:264 
BRADBURY, RAY 3:264 
BRADDOCK, EDWARD 3:264 
BRADFORD (England) 3:264 
BRADFORD (family) 3:264-265 
BRADFORD, WILLIAM 3:265 
BRADLEE, BENJAMIN C. 3:265 
BRADLEY, A. C. 3:265 
BRADLEY, BILL 3:265 
BRADLEY, F. H. 3:265 
absolute 1:56 
analytic and linguistic philosophy 


1:358 
BRADLEY, JAMES 3:265 
BRADLEY, OMAR N. 3:266 
World War Il 20:38 
BRADLEY, PAT 3:266 
BRADLEY, TOM 3:266 
BRADSTREET, ANNE 3:266 
BRADY, DIAMOND JIM 3:266 
BRADY, MATHEW B. 3:266-267 
photography, history and art of 
14:397 
photojournalism 14:401 
BRADY, NICHOLAS F. 3:267 
BRAGA (Portugal) 3:267 
BRAGANCGA (dynasty) 3:267 
BRAGG, BRAXTON 3:267 
BRAGG, FORT see FORT BRAGG 
BRAGG, SIR WILLIAM H. 3:267 
chemistry, history of 4:299 
BRAHE, TYCHO 3:267-268 
Kepler, Johannes 11:50 
observatory, astronomical 14:26 
BRAHMA AND BRAHMAN 3:268 
India, history of 10:77-78 
pantheism 14:22] 
BRAHMAN CATTLE see CATTLE AND 
CATTLE RAISING 
BRAHMAPUTRA RIVER 3:268 
BRAHMIN see CASTE 
BRAHMS, JOHANNES 3:268-269 
BRAILA (Romania) 3:269 
BRAILLE, LOUIS 3:269 
BRAILLE SYSTEM 3:269 
BRAIN 3:269-275 
alcohol consumption 1:245 
analgesic 1:356 
anatomy and function 3:27/, 3:272- 
273 


anesthetics 1:377-378 
animal behavior 1:396-397 
bilateralism 3:274 
consciousness 5:197 
diseases and disorders 
Alzheimer’s disease 1:293 
amnesia 1:344 
aphasia 2:43 
autism 2:290-291 
coma 5:116 
concussion 5:169 
convulsion 5:232 
delirium 6:69 
dementia 6:72 
dyslexia 6:287 
encephalitis 7:27 
endocrine system, diseases of the 
7:34-36 
epilepsy 7:8384 
hydrocephaly 9:397-398 
meningitis 12:259 
microcephaly 12:334-335 
Parkinson's disease 14:250 
psychology, history of 15:273 
psychopathology 15:278 
stroke 17:398 
dreams and dreaming 6:237 
drug 6:245, 6:246 
electroencephalograph 6:396 
emotions 7:22 
endocrine system 7:33:34 
evolution 3:270-271 
eye 7:19] 


handedness 9:127 

Homo erectus 9:282 

human body 9:36/, 9:369 

hunger and thirst 9:381 

hypnosis 9:413 

mammal 12:80 

memory 12:252-254 

nervous system 13:249-252 

neurotransmitter 13:262 

opiate receptor 14:106 

pattern recognition 14:268-269 

phrenology 14:406 

positron emission tomography 

15:148 

senses and sensation 16:401 

sex hormones 17:7 

sleep 17:121-122 

speech 17:294, 17:296 
BRAIN BILATERALISM see BRAIN 
BRAIN TRUST see NEW DEAL 
BRAINERD, DAVID 3:275 
BRAINWASHING 3:275 

propaganda 15:245-246 
BRAKE (device) 3:275-277 

automobile 2: 294, 2:295 

machine 12:17 
BRAMAH, JOSEPH 

lock and key 11:336 
BRAMANTE, DONATO 3:277-278 

cathedrals and churches 4:190 

Renaissance art and architecture 

16:33 
BRAN 3:278 
BRANCUSI, CONSTANTIN 3:278 

Bird in Space 2: 156, 2:157 
BRAND, MAX 3:278 
BRAND, VANCE D. 

Apollo-Soyuz Test Project 2:48 
BRANDEIS, LOUIS D. 3:278-279 
BRANDEIS UNIVERSITY 3:279 
BRANDENBURG (Germany) 3:279 

Albert |, Margrave of Brandenburg 

1:235 

Frederick William, Elector 8:51-52 

Germany, history of 8:278-279 

Hohenzollern (dynasty) 9:267-268 

See also PRUSSIA 
BRANDENBURG GATE 3:279 
BRANDES, GEORG MORRIS COHEN 

3:279 
BRANDO, MARLON 3:279-280 

Streetcar Named Desire, A17:395 
BRANDT, EDGAR 

Art Deco 2:161 
BRANDT, WILLY 3:280 

Germany, history of 8:284 
BRANDY 3:280 
BRANDY STATION, BATTLE OF 3:280 
BRANDYWINE, BATTLE OF THE 3:280 
BRANS-DICKE THEORY 

gravitation 8:413 
BRANSFIELD, EDWARD 3:281 
BRANT, JOSEPH 3:281 
BRANT, SEBASTIAN 3:281 

fool 7:387 
BRANTFORD (Canada) 3:281 
BRANTING, HJALMAR 3:281 
BRAQUE, GEORGES 3:281-282 

collage 5:88-89 

cubism 5: 365-366 
BRAS D’OR LAKE 3:282 


BRASILIA (Brazil) 3:282 
Costa, Lucio 5:281 
BRASOV (Romania) 3:282 
BRASS 3:282-283 
copper 5:247 
BRASS INSTRUMENTS see WIND 
INSTRUMENTS 
BRASSAI 3:283 
BRATISLAVA (Czechoslovakia) 3:283 
BRATTAIN, WALTER H. 
transistor 18:319 
BRAUN, EVA 3:283 
BRAUNSCHWEIG (city in Germany) 
3:283 
BRAUNSCHWEIG (region in Germany) 
see BRUNSWICK (Germany) 
BRAUTIGAN, RICHARD 3:283 
BRAVE NEW WORLD (novel) 3:283 
Huxley, Aldous 9:393 
BRAZIL 3:283-289 
architecture 
Aleijadinho 1:251 
Costa, Liicio 5:281 
Niemeyer, Oscar 13:329 
arts 3:286-287 
Latin American art and 
architecture 11:186, 11:188 
See also subheading Brazil under 
specific art forms 
cities see specific city names 
climate 3:284 
economic activities 3:287-288 
education 3:286 
flag 3:284 
government 3:288 
health 3:286 
history 3:289 
Andrada e Silva, José Bonifacio de 
1:372 
Braganga (dynasty) 3:267 
Cabral, Pedro Alvares 4:7 
Collor de Mello, Fernando 5:91 
Kubitschek, Juscelino 11:114 
Peixoto, Floriano 14:286 
Sarney, José 16:296 
Tiradentes 18:262 
Triple Alliance, War of the 18:343 
Vargas, Getulio Dornelles 19:124 
land and resources 3:284, 3:286 
language 3:286 
literature 3:287 
Latin American literature 11:192 
map 3:285 
music see subheading Brazil under 
LATIN AMERICAN MUSIC AND 
DANCE 
people 3:286 
Bororo 3:236 
mulatto 13:123 
Yanomamo 20:70-71 
religion 3:286 
rivers, lakes, and waterways 3:285- 
286 


Amazon River 1:296-297 

Paraguay River 14:237 

$40 Francisco River 16:289 
soils 3:285 
space programs, national 17:260 
states see specific state names 
transportation and trade 3:288 
vegetation and animal life 3:284- 
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285 BRENNER PASS 3:297 George Washington Bridge 8:239 Africa 1:139-141 

BRAZIL NUT 3:289 BRENNUS 3:298 Golden Gate Bridge 4:30, 8:348 Asia 2:204, 2:206-208 

nut 14:10 BRENT, MARGARET 3:298 London Bridge 11:352-353 Australia 2:277-279 

BRAZILIAN LITERATURE see BRAZIL— BRENTANO, CLEMENS 3:298 Royal Gorge Suspension Bridge Bengal (India) 3:71 
literature BRENTANO, FRANZ 3:298 5:106 Burma 3:386 

BRAZING see WELDING AND BRESCIA (Italy) 3:298 truss 18:358 Canada, history of 4:77-81 
SOLDERING BRESLIN, JIMMY 3:298 BRIOGE CIRCUIT 3:307 colonialism 5:99 

BRAZOS RIVER 3:289 BRESSON, ROBERT 3:298 BRIOGE (engineering) Commonwealth of Nations 5:127- 


BRAZZAVILLE (Congo) 3:290, 5:178 
BREAD 3:290-292 
baking industry 2:342 
BREAOFRUIT 3:292 
BREAK DANCING 
dance 6:6, 6:7 
rap music 15:387 
BREAKER 3:292-293 
BREAKER-POINT IGNITION SYSTEM 
ignition system 10:33-34 
BREAKFAST CEREAz 3:293 
Battle Creek (Michigan) 3:9 
Kellogg, Frank B. 11:33 
BREAKING AND ENTERING see 
BURGLARY 
BREAM see MINNOW; SUNFISH 
BREAM, JULIAN 3:293 
BREAST 3:293-294 
adolescence 1:96 
cancer 3:294, 4:95, 4:97-98 4:99- 
100, 4:101 
mammal 12:80 
mammography 12:87 
mastectomy 12:179 
BREAST-FEEOING 3:294 
BREASTEO, JAMES HENRY 3:294 
Fertile Crescent 7:246 
BREATH ANALYZER 3:294 
BREATHING see LUNGS; RESPIRATORY 
___ SYSTEM 
BREBEUF, SAINT JEAN OE 3:295 
BRECCIA see SEDIMENTARY ROCK 
BRECHT, BERTOLT 3:295 
epic theater 7:81 
German literature 8:262 
Threepenny Opera, The 18:240 
BRECKINRIDGE, JOHN CABELL 3:295 
BREOA (Netherlands) 3:296 
BREOERO, GERBRANO 3:296 
BREEOER REACTOR 3:296 
energy sources 7:39 
plutonium 15:73-74 
power, generation and transmission 
of 15:170-171 
thorium 18:236 
BREEDING see ANIMAL COURTSHIP 
AND MATING; ANIMAL 
HUSBANDRY; ARTIFICIAL 
INSEMINATION; EUGENICS; 
GENETICS; PLANT BREEDING; 
REPRODUCTION (biological) 
BREEDLOVE, CRAIG 3:297 
BREED’S HILL see BUNKER HILL, 
BATTLE OF 
BREGENZ (Austria) 3:297 
BREMEN (Germany) 3:297 
BREMER, FREORIKA 3:297 
BREMERHAVEN (Germany) 3:297 
BRENOAN, SAINT 3:297 
BRENDEL, ALFREO 3:297 
BRENNAN, CHRISTOPHER 
Australian literature 2:280 
BRENNAN, WILLIAM JOSEPH, JR. 3:297 


BREST (France) 3:298 
BREST (USSR) 3:298 
BRETHREN 3:299 
Beissel, Johann Conrad 3:50 
BRETHREN OF THE COMMON LIFE see 
GROOTE, GERHARD 
BRETON see CELTIC LANGUAGES 
BRETON, ANDRE 3:299 
Dada 5:401 
surrealism (art) 18:41 
surrealism (film, literature, 
photography, theater) 18:42 
BRETTON WOOOS CONFERENCE 3:299 
International Monetary Fund 10:192 
Keynes, John Maynard 11:55 
BREU, JORG 
Danube school 6:15 
BREUER, JOSEF 
psychoanalysis 15:264 
BREUER, MARCEL 3:299 
BREUGHEL see BRUEGEL (family) 
BREVIARY 3:299 
Book of Hours 3:221 
BREWER, OAVIO J. 3:299 
BREWING 
beer 3:39-40 
BREWSTER, SIR DAVID 
polarized light 15:93 
BREWSTER, WILLIAM 3:300 
Pilgrims 15:14-15 
BREWSTER’S ANGLE 
polarized light 15:93 
BREYTENBACH, BREYTEN 3:300 
BREZHNEV, LEONID ILICH 3:300 
arms control 2:136 
communism 5:134 
BRIAN BORU, KING OF IRELANO 3:300 
Ireland, history of 10:231 
BRIANO, ARISTIDE 3:300 
Kellogg-Briand Pact 11:33 
BRIAR see BRIER 
BRIARO 3:301 
BRIBERY 3:301 
BRICE, FANNY 3:301 
BRICK AND BRICKLAYING 3:301-302 
adobe 1:96 
kiln 11:66-67 
laterite 11:184 
BRIDE-PRICE see MARRIAGE 
BRIDGE (card game) 3:303 
Culbertson, Ely 5:367 
Goren, Charles H. 8:364 
BRIDGE (engineering) 3:303-307 
aerodynamics 1: JJ] 
Ammann, Othmar Hermann 1:341- 
342 
Baker, Sir Benjamin 2:341 
Brooklyn Bridge 3:328 
caisson 4:17 
civil engineering 5:4-5 
Delaware Memorial Bridge 6:66 
disasters 3:307 
foundation, building 8:10 


viaduct 19:163 
BRIDGEPORT (Connecticut) 3:307 
BRIOGER, JAMES 3:307-308 
BRIOGES, HARRY 3:308 
BRIOGES, ROBERT 3:308 
BRIOGET OF SWEDEN, SAINT 3:308 
BRIOGMAN, PERCY WILLIAMS 3:308 
BRIEF 3:308 
BRIER 3:308 
BRIGHAM YOUNG UNIVERSITY 3:308 
BRIGHT, JOHN 3:308 
BRIGHTON (England) 3:308-309 
BRILLAT-SAVARIN, ANTHELME 3:309 
BRIMSTONE see SULFUR 
BRINE 
solar pond 17:177 
BRINKLEY, DAVID 3:309 
BRISBANE (Australia) 3:309 
BRISBANE, ARTHUR 3:309 
BRISTLECONE PINE 3:309-310 
BRISTLETAIL 3:310 
BRISTOL (England) 3:310 
BRISTOL CHANNEL 3:310 
BRISTOW, BENJAMIN HELM 3:310 
BRISTOW, GEORGE F. 
American music 1:323 
BRITAIN see BRITISH EMPIRE; 
ENGLAND; GREAT BRITAIN; 
GREAT BRITAIN, HISTORY OF; 
UNITED KINGDOM 
BRITAIN, BATTLE OF 3:310 
World War II 20:29 
BRITISH ANTARCTIC TERRITORY 3:310 
BRITISH BROADCASTING 
CORPORATION see TELEVISION, 
NONCOMMERCIAL 
BRITISH COLUMBIA (Canada) 3:311- 
314 


cities see specific city names 
economic activities 3:312 
flag 3:31] 
government 3:312, 3:314 
history 3:314 
Douglas, Sir James 6:217 
land and resources 3:311-312 
map 3:313 
people 3:312 
Haida 9:106 
Kutenai 11:119 
Kwakiutl 11:121-122 
rivers, lakes, and waterways 
Fraser River 8:47 
Social Credit party 17:148 
BRITISH EAST INDIA COMPANY see 
EAST INDIA COMPANY, BRITISH 
BRITISH EQUCATION 3:314-316 
Arnold, Thomas 2:143 
education 6:345 
Eton College 7:121 
Harrow School 9:149 
Rugby School 16:193 
See also ENGLAND—education 
BRITISH EMPIRE 3:316-317 


Crimean War 5:333-334 
Disraeli, Benjamin, 1st Earl of 
Beaconsfield 6:168 
Gordon, Charles George 8:363 
Great Britain, history of 9:9-10, 9:12 
imperialism 10:55 
India 
Calcutta 4:22 
Clive, Robert 5:53 
Cornwallis, Charles Cornwallis, 
lst Marquess 5:264 
Curzon, George Nathaniel Curzon, 
Ist Marquess 5:379 
India, history of 10:80-81 
Indian Mutiny 10:90-91 
map 3:317 
Navigation Acts 13:224 
Nigeria 13:335 
South African War 17:211 
Wakefield, Edward Gibbon 19:242 
BRITISH GUIANA see GUYANA 
BRITISH HONDURAS see BELIZE 
BRITISH INDIAN OCEAN TERRITORY 


3:317 
BRITISH LEYLAND MOTORS 
automotive industry 2:300 
BRITISH LIBRARY see BRITISH 
MUSEUM 
BRITISH MUSEUM 3:317-318 
museums, art 13:140 
BRITISH NORTH AMERICA ACT 3:318 
Canada 4:76 
Canada, history of 4:81 
Quebec 15:329 
See also CONSTITUTION ACT 
BRITISH OPEN see GOLF 
BRITISH THERMAL UNIT 3:318 
BRITTANY (France) 3:318-319 
Anne of Brittany 1:414 
BRITTANY SPANIEL 3:319 
BRITTEN, BENJAMIN 3:319 
English music 7:67, 7:68 
opera 14:104 
BRNO (Czechoslovakia) 3:319 
BROADBENT, OONALO ERIC 3:319 
cognitive psychology 5:81 
BROADCASTING see RADIO AND 
TELEVISION BROADCASTING; 
TELEVISION TRANSMISSION: 
VIDEO TECHNOLOGY 
BROADCLOTH 3:319 
BROAOWAY 3:320 
BROCADE 3:320 
BROCA’S APHASIA 
aphasia 2:43 
brain 3:274 
BROCCOLI 3:320 
vegetable 19: 133 
BROCH, HERMANN 3:320 
BROCK, SIR ISAAC 3:320 
BROCK, LOU 3:320-321 
BROCKHAUS, FRIEDRICH ARNOLD 
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encyclopedia 7:29-30 
BROCKTON (Massachusetts) 3:321 
BROO, MAX 3:321 
BROOSKY, JOSEPH 3:321 
BROMELIAD 3:321 
BROMINE 3:321-322 
BRONCHIAL TUBE see LUNGS 
BRONCHITIS 3:322 

asthma 2:217 
BRONSON, CHARLES 3:322 
BRONSTEO, JOHANNES NICOLAUS 

3:322 
BRONSTED-LOWRY DEFINITION 

acids and bases 1:75 
BRONTE (family) 3:322-323 

English literature 7:63, 7:64 

Wuthering Heights 20:54 
BRONTOSAURUS see APATOSAURUS 
BRONTOTHERIUM 3:323-324 
BRONX RIVER PARKWAY 

roads and highways 16:106 
BRONX, THE (New York City) 3:324 
BRONX Z00 3:324 

zoological gardens 20:12] 
BRONZE 3:324 

Bronze Age 3:324-325 

tin 18:260 
BRONZE AGE 3:324-325 

Aegean civilization 1:104-108 

African prehistory 1:163-164 

archaeoastronomy 2:73 

bronzes 3:325-327 

Canaanite civilization 4:63-64 

China 

Anyang 2:38 

Cyclades 5:384 

European prehistory 7:146-148 

Italy, history of 10:284 

Jericho 10:345 

lake dwelling 11:146-147 

megalith 12:241-242 

Phaistos 13:353 

prehistoric art 15: 192 

prehistoric humans 15:193 

sword and knife 18:71, 18:72 

technology, history of 18:142 

Thera 18:220 

Wessex culture 19:324 
BRONZES 3:325-327 

African art 1:151, 1:152, 1:163 

Benin, Kingdom of 2:73, 2:74 

Chinese art and architecture 4:35]- 

352 

Donatello 6:207-208 

Etruscans 7:123 

Ghiberti, Lorenzo 8:294-295 

Islamic art and architecture 10:256 

Japanese art and architecture 

10:326 

Remington, Frederic 16:27-28 

Rodin, Auguste 16:133 

Roman art and architecture 16:139 

eur eaters, Augustus 16:242- 

43 


sculpture 16:362, 16:363 
BRONZINO 3:327 

Mannerism (art) 1:102 
BROOK, PETER 3:327 
BROOK FARM 3:327 

Ripley, George 16:99 

transcendentalism 18:317 


BROOKE, EDWARO W. 3:327 
African Americans 1:149, 1:150 
BROOKE, SIR JAMES 3:327 
BROOKE, RUPERT 3:327-328 
BROOKHAVEN NATIONAL LABORATORY 
3:328 
accelerator, particle 1:68 
BROOKINGS INSTITUTION 3:328 
BROOKLINE (Massachusetts) 3:328 
BROOKLYN (New York City) 3:328 
BROOKLYN BOTANIC GARDEN AND 
ARBORETUM 3:328 
BROOKLYN BRIDGE 3:328 
bridge (engineering) 3:305 
New York (city) 13:293 
BROOKS, CLEANTH 3:328 
New Criticism 13:273 
BROOKS, GWENOOLYN 3:328 
BROOKS, MEL 3:328, 3:329 
BROOKS, PHILLIPS 3:329 
BROOKS, VAN WYCK 3:329 
BROOKS RANGE 3:329 
BROOM, ROBERT 
Australopithecus 2:281 
BROSSE, SALOMON DE 3:329 
BROTHERS KARAMAZOV, THE (novel) 
3:329 
Dostoyevsky, Fyodor Mikhailovich 
6:215, 6:216 
BROUGHAM ANO VAUX, HENRY PETER 
BROUGHAM, 1ST BARON 3:329 
BROUGHTON, JACK 
boxing 3:261 
BROUN, HEYWO000 3:329 
BROUWER, ADRIAEN 3:329-330 
BROWOER, EARL 3:330 
Communist Party, U.S.A. 5:138-139 
BROWN, CAPABILITY 3:330 
BROWN, CHARLES BROCKDEN 3:330 
American literature 1:315 
BROWN, EDMUND GERALD, JR. see 
BROWN, JERRY 
BROWN, FORD MAOOX 3:330-331 
Arts and Crafts movement 2:178 
Last of England, The 3:330 
BROWN, GEORGE 3:331 
BROWN, HELEN GURLEY 3:331 
BROWN, JACOB JENNINGS 3:331 
BROWN, JAMES 3:331 
BROWN, JERRY 3:331 
BROWN, JIM 3:331-332 
BROWN, JOHN 3:332 
abolitionists 1:52 
Civil War, U.S. 5:10, 5:12 
treason 18:331 
BROWN, LANCELOT see BROWN, 
CAPABILITY 
BROWN, NICHOLAS 3:332 
BROWN, NORMAN 0. 3:332 
BROWN, OLYMPIA 3:332-333 
BROWN, PAUL 3:333 
BROWN, ROBERT see BROWNIAN 
MOTION 
BROWN ALGAE see ALGAE—brown 
algae 
BROWN BESS 
musket 13:162 
BROWN DWARF 3.333 
solar system 17:177 
BROWN LUNG see DISEASES, 
OCCUPATIONAL 


BROWN RECLUSE SPIOER 3:333 
BROWN UNIVERSITY 3:333 
Brown, Nicholas 3:332 
BROWN. BOARD OF EDUCATION OF 
TOPEKA, KANSAS 3:333 
African Americans 1:148, 1:150 
busing, school 3:398-399 
BROWNE, CHARLES FARRAR see WARD, 
ARTEMUS 
BROWNE, SIR THOMAS 3:333 
BROWNIAN MOTION 3:333-334 
Einstein, Albert 6:375 
stochastic process 17:375 
BROWNIE 3:334 
BROWNING, ELIZABETH BARRETT 
3:334 
Browning, Robert 3:334-335 
BROWNING, JOHN MOSES 3:334 
BROWNING, ROBERT 3:334-335 
Browning, Elizabeth Barrett 3:334 
English literature 7:64, 7:65 
BROWNING, T00 3:335 
BROWNMILLER, SUSAN 3:335 
BROWNSVILLE (Texas) 3:335 
BROWNSVILLE RAIO 3:335 
BROZ, JOSIP see TITO 
BRUBECK, DAVE 3:335 
BRUCE, JAMES 3:335 
BRUCE, LENNY 3:335 
BRUCE, ROBERT see ROBERT |, KING 
OF SCOTLAND 
BRUCE, STANLEY MELBOURNE, 1ST 
VISCOUNT OF MELBOURNE 
3:335 
BRUCELLOSIS 3:336 
diseases, animal 6:162 
BRUCH, MAX 3:336 
BRUCKE, OIE (art group) 3:336 
expressionism 7:181 
German art and architecture 8:256 
Nolde, Emil 13:353 
Pechstein, Max 14:283 
BRUCKNER, ANTON 3:336-337 
BRUEGEL (family) 3:337-338 
Flemish art and architecture 7:339, 
7:340 
BRUGES (Belgium) 3:338 
BRUHN, ERIK 3:338 
BRULE, ETIENNE 3:338 
BRUMMELL, BEAU 3:338 
BRUNDAGE, AVERY 3:338 
BRUNDTLAND, GRO HARLEM 3:339 
BRUNEI 3:339-340 
flag 3:339 
map 3:339 
BRUNEL (family) 3:340 
caisson 4:17 
Great Eastern 9:13 
ship 17:48, 17:49 
tunnel 18:373-374 
viaduct 19:163 
BRUNELLESCHI, FILIPPO 3:340 
architecture 2:92 
art 2:150 
cathedrals and churches 4:189 
dome 6:200, 7:346 
Italian art and architecture 10:270, 
10:271 
Renaissance art and architecture 


BRUNHILD 3:340 


Siegfried 17:69 
BRUNING, HEINRICH 3:340-341 
BRUNNER, EMIL 3:341 
BRUNO, GIORDANO 3:341 
BRUNSWICK (Germany) 3:341 
BRUNSWIK, EGON 
perception 14:305 
BRUSILOV, ALEKSE! ALEKSEYEVICH 
3:341 
World War | 20:16-17, 20:19, 20:30 
BRUSSELS (Belgium) 3:341-342 
architecture 
Horta, Victor 9:316 
map 3:34] 
BRUSSELS GRIFFON 3:342 
BRUSSELS SPROUTS 3:342-343 
vegetable 19: 133 
BRUSTEIN, ROBERT 3:343 
BRUTALISM (architecture) 3:343 
Stirling, James Frazer 17:374 
BRUTUS, MARCUS JUNIUS 3:343 
Caesar, Gaius Julius 4:14 
BRYAN, WILLIAM JENNINGS 3:343-344 
Darrow, Clarence S. 6:19 
free silver 8:54 
Scopes Trial 16:352 
BRYANT, BEAR 3:344 
BRYANT, WILLIAM CULLEN 3:344 
American literature 1:316 
BRYCE, JAMES BRYCE, 1ST VISCOUNT 
3:344 
BRYCE CANYON NATIONAL PARK see 
NATIONAL PARKS 
BRYN MAWR COLLEGE 3.344 
Thomas, Martha Carey 18:232 
BRYNNER, YUL 3:344 
BRYOPHYTE 3:344-345 
moss 13:98 
BRYOZOAN 3:345 
invertebrate 10:204 
BRYUSOV, VALERY YAKOVLEVICH 
3:345 
BRZEZINSKI, ZBIGNIEW 3:345 
BST see BOVINE SOMATOTROPIN 
BTU see BRITISH THERMAL UNIT 
BUBASTIS (Egypt) 3:345-346 
BUBBLE CHAMBER 3:346 
Glaser, Donald 8:317 
nuclear physics 13:409 
BUBER, MARTIN 3:346 
BUBKA, SERGEI 
track and field 18:310 
BUBONIC PLAGUE 3:346-347 
Dance of Death 6:10 
flea 7:337 
rat 15:391 
zoonoses 20:124 
BUCCANEER see PIRACY 
BUCEPHALUS 3:347 
BUCER, MARTIN 3:347 
BUCHANAN, GEORGE 3:347 
BUCHANAN, JAMES 3:347-348 
Civil War, U.S. 5:14 
Ostend Manifesto 14:149 
BUCHAREST (Romania) 3:348-349 
BUCHENWALO 3:349 
World War Il 20:38 
BUCHMAN, FRANK see MORAL RE- 
ARMAMENT 
BUCHNER, EDUARD 3:349 
enzyme 7:76 
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BUCHNER, GEORG 3:349 
BUCHWALO, ART 3:349 
BUCK, PEARL S. 3:349-350 
BUCKEYE 3:350 
BUCKINGHAM, GEORGE VILLIERS, 1ST 
OUKE OF 3:350 
Charles |, King of England, Scotland, 
and Ireland 4:264 
BUCKINGHAM PALACE 3:350 
BUCKINGHAMSHIRE (England) 3:350- 
651 
BUCKLEY, WILLIAM F., JR. 3:351 
BUCKNELL UNIVERSITY 3:351 
BUCKNER, SIMON BDLIVAR 3:351 
BUCKTHORN 3:351 
crucifixion thorn 5:349 
BUCKWHEAT 3:351-352 
rhubarb 16:79 
sorrel 17:195 
BUCOVINA 3:352 
BUDAPEST (Hungary) 3:352 
BUDDHA 3:352-353 
Buddhism 3:353-357 
Japanese art and architecture 
10:326, 10:327 
BUOOHISM 3:353-357 
art and architecture 
Ajanta 1:212 
Ayutthia 2:314 
Bamian 2:365 
Borobudur 3:234, 3:235 
Chinese art and architecture 
4:354-355 
Indian art and architecture 10:83- 
84 
Longmen (Lung-men) 11:356 
Southeast Asian art and 
architecture 17:234-237 
stupa 17:404 
temple 18:170-172 
terra-cotta 18: 190 
Asia 2:194, 2:201, 2:204, 2:205 
Bhutan 3: 100 
bodhisattva 3:194-195 
Buddha 3:352-353 
Burma 3:384-385 
Cambodia 4:47 
China 
Xuanzang (Hsiian-tsang) 20:66 
dharma 6:120 
dietary laws 6:135-136 
drama 
No drama 13:347 
education 6:342 
Faxien (Fa-hsien) 7:226 
God 8:336 
guru 9:89 
historic sites 
Mandalay (Burma) 12:90 
Sarnath 16:296 
India 
Asoka, Emperor of India 2:211 
India, history of 10:78 
institutions and practices 3:355- 
356 
Japan 10:317, 10:318 
Japan, history of 10:322 
Japanese art and architecture 
10:325, 10:326, 10:327 
Nichiren 13:325 
karma 11:23 


mantra 12:107 

map 3:356 

Naga 13:183 

nirvana 13:342 

philosophy 14:378-379 

Pure Land Buddhism 15:302 

salvation 16:263-264 

Shinto 17:42 

Taritra 18:108-109 

Tibetan Buddhism 18:248 
Dalai Lama 5:406-407 
Lamaist art and architecture 

11:147-148 

Lhasa 11:265-266 

transmigration of souls 18:322 

Vietnam War 19:193 

Zen Buddhism 20:107 

BUOGE, OON 3:357 

BUOGET 3:357 

BUDGET, BUREAU OF THE see 

MANAGEMENT AND BUDGET, 
U.S. OFFICE OF 

BUELL, DON CARLOS 3:357 
Civil War, U.S. 5:17-21 
Shiloh, Battle of 17:41 

BUENO, MARIA 3:357 

BUENOS AIRES (Argentina) 3:358 
Argentina 2:106 
history 

Mendoza, Pedro de 12:258 
South America 17:222 

BUFFALO (New York) 3:358 

BUFFALO (zoology) 3:358-359 
animal husbandry 1:405-406 
horn (biology) 9:302 

BUFFALO BILL 3:359 
Buntline, Ned 3:375 
Sitting Bull 17:98 

BUFFER 3:359 

BUFFET, BERNARD 3:359 

BUFFON, GEORGES 
anatomy 1:364 

BUG see HEMIPTERA 

BUGAYEV, BORIS NIKOLAYEVICH see 

BELY, ANDREI 

BUGGING see WIRETAPPING 

BUGGY 
coach and carriage 5:64 

BUGLE 3:359 
fligelhorn 7:36/ 

BUILDING CONSTRUCTION 3:359-364 
brick and bricklaying 3:30/-302 
carpentry 4:151 
cast-iron architecture 4:169-170 
cement and concrete 4:222-223 
civil engineering 5:4-5 
earth-moving machinery 6:307-308 
elevator 6:415 
fire prevention and control 3:361 
foundation, building 8:9-10 
house (in Western architecture) 

9:329-330 
insulating materials 10:172 
petrochemicals 14:343 
plumbing 15:71-72 
post and lintel 15:148-149 
prefabrication 15:184 
roof and roofing 16:164-165 
skyscraper 17:112-114 
stonemasonry 17:383-384 
surveying 18:43-45 


tar, pitch, and asphalt 18:116 
technology, history of 18: 142 
truss 18:358 
BUJUMBURA (Burundi) 3:364 
BUKHARI, AL- 3:364 
BUKHARIN, NIKOLAI IVANOVICH 3:364 
BUKOWSKI, CHARLES 3:364 
BULAWAYO (Zimbabwe) 3:364 
BULFINCH, CHARLES 3:364-365 
American art and architecture 1:300 
Capitol of the United States 4: 119 
federal style 7:229-230 
BULFINCH, THOMAS 3:365 
BULGAKOV, MIKHAIL AFANASIEVICH 


3:365 
BULGANIN, NIKOLAI ALEKSANOROVICH 
3:365 
cold war 5:84 
BULGARIA 3:365-368 
arts 3:366 
cities see specific city names 
economy 3:366-367 
education 3:365 
flag 3:366 
government 3:366-367 
communism see COMMUNISM 
health 3:365-366 
history 3:367-368 
Balkan Wars 2:349-350 
Ferdinand |, Tsar of Bulgaria 
7:239 
Simeon |, Tsar of Bulgaria 17:83 
World War | 20:15, 20:24 
World War II 20:29, 20:43 
land and resources 3:365 
languages : 
Slavic languages 17:119-120 
map 3:368 
people 3:365 
Slavs 17:121 
BULGARIAN LITERATURE see BULGARIA 
BULGE, BATTLE OF THE 3:368, 3:369 
World War II 20:37 
BULIMIA 3:368-369 
anorexia nervosa 2:3 
BULL, JOHN (composer) 3:369 
BULL, JOHN (personification) 3:369 
BULL, PAPAL 3:369 
BULL MASTIFF 3:369 
dog 6:184 
BULL MOOSE PARTY 3:369-370 
Ballinger, Richard A. 2:358 
Johnson, Hiram Warren 10:376 
Progressive party 15:241 
BULL RUN, BATTLES OF 3:370 
Civil War, U.S. 5:15, 5:16, 5:18, 5:2/ 
Jackson, Stonewall 10:30 
United States, history of the 19:59, 
19:60 
BULL TERRIER 3:370 
BULLOOG 3:370-371 
BULLDOZER 
earth-moving machinery 6:307 
BULLETS see AMMUNITION 
BULLFIGHTING 3:371 
Belmonte, Juan 3:66 
El Cordobés 6:380 
Manolete 12:103 
BULLFROG 3:372 
BULLHEAD 3:372 
BULLOCK, WYNN 3:372 


BULOW, BERNHARO HEINRICH 
___ MARTIN, FURST VON 3:372 
BULOW, HANS VON 3:372 
Berlin Philharmonic Orchestra 3:85 
BULRUSH 3:372 
BULTMANN, RUOOLF 3:372-373 
BULWER-LYTTON, EOWARO, 1ST 
BARON LYTTON 3:373 
BUMBLEBEE see BEE 
BUMBRY, GRACE 3:373 
BUMPPO, NATTY 3:373 
BUNAU-VARILLA, PHILIPPE JEAN 3:373 
BUNCHE, RALPH 3:373 
African Americans 1:151 
BUNOY, McGEORGE 3:373 
BUNIN, IVAN ALEKSEYEVICH 3:374 
BUNIONS see FOOT DISORDERS 
BUNKER, ELLSWORTH 3:374 
BUNKER HILL, BATTLE OF 3:374 
American Revolution 1:329 
Gage, Thomas 8:141 
Putnam, Isaac 15:304 
Trumbull, John 18:357 
BUNRAKU 3:374 
puppet 15:300 
BUNSEN, ROBERT WILHELM 3:374 
Bunsen burner 3:374 
BUNSEN BURNER 3:374 
BUNSHAFT, GOROON 3:374 
BUNTING 3:374-375 
sparrow 17:287 
BUNTLINE, NED 3:375 
Astor Place Riot 2:218 
BUNUEL, LUIS 3:375 
Dali, Salvador 5:407, 5:408 
surrealism (film, literature, 
photography, theater) 18:42-43 
BUNYAN, JOHN 3:375-376 
allegory 1:275 
BUNYAN, PAUL 3:376 
BUONAROTTI, MICHELANGELO see 
MICHELANGELO 
BUOY 3:376 
BUOYANCE see ARCHIMEDES 
BURBAGE, RICHARD 3:376 
BURBANK, LUTHER 3:376 
BURBOT 3:376 
BURCHFIELO, CHARLES 3:377 
Ice Glare 3:377 
BURCKHAROT, JAKOB 3:377 
architecture 2:87 
BUREAUCRACY 3:377-378 
civil service 5:8 
BURGAS (Bulgaria) 3:378 
BURGER, WARREN EARL 3:378 
BURGESS, ANTHONY 3:378 
BURGHLEY, WILLIAM CECIL, IST 
BARON 3:378 
BURGKMAIR, HANS, THE ELOER 3:378- 
379 
BURGLARY 3:379 
BURGOS (Spain) 3:379 
BURGOYNE, JOHN 3:379 
American Revolution 1:333 
Saratoga, Battles of 16:292 
BURGUNDY (France) 3:379-380 
art 
Flemish art and architecture 
7:338-341 
Brabant, Duchy of 3:263 
Franche-Comté 8:33 
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map 3:379 
Philip the Bold, Duke 14:365 
Philip the Good, Duke 14:365 
wine 19:383 
BURIAL 3:380 
barrow 2:393 
Battle-Axe culture 3:9 
Beaker culture 3:19 
catacombs 4:180- 18] 
cemetery 4:223-224 
Chinese art and architecture 4:354 
Egypt 
Saqqara 16:292 
European prehistory 7:148, 7:149 
funeral customs 8:117 
funeral industry 8:118 
Ipiutak (Alaska) 10:216 
Mound Builders 13:108 
mummy 13:126 
sarcophagus 16:294 
stupa 17:404 
Sutton Hoo ship burial 18:49 
Tollund man 18:281 
tomb 18:283-285 
tombstone 18:285 
Wessex culture 19:324 
BURKE, EOMUNO 3:380 
conservatism 5:201 
BURKE, KENNETH 3:380-381 
BURKE, ROBERT D’HARA 3:381 
BURKINA FASO 3:381-383 
economic activity 3:382-383 
flag 3:38] 
history and government 3:383 
land and people 3:381-382 
map 3:382 
BURKITT, MILES 
Neolithic Period 13:241 
BURLESQUE SHOWS see MUSIC HALL, 
VAUDEVILLE, AND BURLESQUE 
BURLESQUE AND TRAVESTY 3:383 
mock epic 12:415 
BURLINGTON (Vermont) 3:383 
BURLINGTON, RICHARO BOYLE, 3D 
EARL DF 3:383 
BURMA 3:383-386 
art 
Southeast Asian art and 
architecture 17:236, 17:237 
cities see specific city names 
economic activity 3:385 
flag 3:384 
government 3:385 
history 3:386 
Aung San 2:263 
Ne Win, U 13:230 
Nu, U 13:405 
World War Il 20:32, 20:35, 20:40 
land 3:384 
languages 
Sino-Tibetan languages 17:92-93 
Southeast Asian languages 
17:237-238 
map 3:385 
Pagan 3:386 
people 3:384-385 
Karen 11:23 
Mon 13:25 
Shan 17:21 
religions 3:384-385 
resources 3:384, 3:385 


rivers, lakes, and waterways 
Irrawaddy River 10:246 

BURMESE CAT 3:387 

cat 4:179 

shorthaired cats 17:58 
BURN 3:387 

plastic surgery 15:53 

skin 17:107 
BURNE-JONES, SIR EDWARO 3:387- 
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Arts and Crafts movement 2:178 
BURNETT, CAROL 3:388 
BURNETT, FRANCES HODGSON 3:388 
BURNEY, CHARLES 3:388 
BURNEY, FANNY 3:388 

Austen, Jane 2:266 
BURNHAM, DANIEL HUOSON 3:388 

skyscraper 17:112 
BURNS, GEORGE see BURNS AND 

ALLEN 
BURNS, ROBERT 3:388-389 
BURNS ANO ALLEN 3:389 
BURNSIOE, AMBROSE E. 3:389 

Civil War, U.S. 5:21, 5:22 

Fredericksburg, Battle of 8:52-53 
BURR, AARON 3:389-390 

duel 6:26] 

Hamilton, Alexander 9:121 

treason 18:331 

Marshall, John 12:143 
Martin, Luther 12:149 
vice-president of the United States 
19:164-165 

Wilkinson, James 19:364 
BURRO see DONKEY 
BURROUGHS, EDGAR RICE 3:390 

Tarzan of the Apes 18:122-123 
BURROUGHS, WILLIAM S. 3:390 
BURROW 

prairie dog 15:174-175 
BURSA (anatomy) 

muscle 13:127 
BURSA (Turkey) 3:391 
BURSITIS 3:391 

muscle 13:127 

tendonitis 18:174 
BURSTER 

X-ray astronomy 20:61-62 
BURT, SIR CYRIL 3:391 
BURTON, RICHARO (actor) 3:391 

Taylor, Elizabeth 18:129 
BURTON, SIR RICHARO (explorer) 

3:391 

Arabian Nights 2:61 

Speke, John Hanning 17:297 
BURTON, ROBERT 3:391 
BURUNDI 3:391-393 

economic activity 3:392-393 

flag 3:392 

history and government 3:393 

land 3:391-392 

map 3:393 

people 3:392 

Hutu 9:392 

Tutsi 18:390 
BURY ST. EDMUNDS (England) 3:393 
BUS 3:393-394 

busing, school 3:398-399 

history 3:393 

industry 3:393-394 
BUSCH, ADOLF 3:394 


Serkin, Rudolf 16:405 
BUSCH, WILHELM 3:394 
BUSCHMANN, FRIEDRICH 
accordion 1:69 
BUSH, GEORGE 3:394-396 
president of the United States 
15:206, 15:207 
Quayle, Dan 15:325 
United States, history of the 19:72 
BUSH, VANNEVAR 3:396 
Manhattan Project 12:94-95 
BUSH BABY see GALAGO 
BUSHMASTER 3:396 
BUSHMEN see SAN (ethnic group) 
BUSHNELL, OAVIO 3:396 
BUSHNELL, HORACE 3:396 
BUSHTIT 3:396-397 
BUSINESS AOMINISTRATION 3:397 
accounting 1:69-71 
bookkeeping 3:224-227 
bureaucracy 3:377, 3:378 
partnership 
joint-stock company 10:384 
Small Business Administration 
17:126 
trade associations 18:312 
BUSINESS CYCLE 3:397 
recession 15:404-405 
BUSINESS EDUCATION 3:398 
BUSINESS LAW 3:398 
antitrust laws 2:36 
contract 5:230 
franchise 8:33 
guaranty 9:72 
BUSINESS MACHINES 3:398 
BUSING, SCHOOL 3:398-399 
African Americans 1:150 
integration, racial 10:176 
BUSONI, FERRUCCIO 3:399 
BUSTAMANTE, SIR ALEXANDER 3:399 
BUSTARD 3:399 
BUTANE 3:399 
BUTHELEZI, GATSHA 
African National Congress 1:160 
BUTKUS, OICK 3:399 
BUTLER, ALBAN 3:400 
BUTLER, BENJAMIN FRANKLIN 3:400 
BUTLER, JDSEPH 3:400 
BUTLER, NICHOLAS MURRAY 3:400 
BUTLER, SAMUEL (1612-80) 3:400 
BUTLER, SAMUEL (1835-1902) 3:400 
BUTDR, MICHEL 3:400 
BUTTE (Montana) 3:401 
BUTTER 3:401 
churn 4:389 
BUTTERCUP 3:401 
monkshood 13:42 
BUTTERFIELD, JOHN 3:401 
BUTTERFLIES AND MOTHS 3:402-407 
anatomy 3:402, 3:407 
animal courtship and mating 1:402 
animal migration 1:407, 1:408 
antenna 2:15 
caterpillar 4:185-186 
Classification 3:402 
coloration, biological 5: 108, 5:109 
flight 7:342 
inchworm 10:65 
mimicry 12:369-370 
silk 17:79 
tent caterpillar 18:185 


BUTTERNUT 3:407 
BUTTON, DICK 3:407-408 
BUTTRESS 3:408 
cathedrals and churches 4: 188, 
4.189 
technology, history of 18:144 
BUXTEHUDE, DIETRICH 3:408 
BUYS BALLOT, CHRISTOPH HENDRIK 
OIEQERIK 3:408 
BUZZ BOMB see V-1; V-2 
BUZZARD 3:408 
BYBLOS 3:408-409 
BYDGOSZCZ (Poland) 3:409 
BYNG, JULIAN HEDWORTH GEDRGE, 
1ST VISCOUNT BYNG OF VIMY 
3:409 
BYRD, HARRY F. 3:409 
BYRO, RICHARD E. 3:409 
Antarctica 2:12 2:13 
BYRD, ROBERT C. 3:409 
BYRD, WILLIAM (composer) 3:409-410 
anthem 2:16 
BYRD, WILLIAM (writer) 3:410 
BYRNE, DAVID 
Talking Heads (rock band) 18:100 
BYRNES, JAMES FRANCIS 3:410 
BYRON, GEORGE GORDON, LORO 3:410 
Don Juan 6:206 
English literature 7:60, 7:63 
BYTE see COMPUTER 
BYTOM (Poland) 3:410 
BYZANTINE ART AND ARCHITECTURE 
3:411-414 
architecture 2:90-91 
art 2:149 . 
cathedrals and churches 4:187 
San Vitale 16:278 
dome 6:199 
enamel (art) 7:26-27 
furniture 8:126 
Hagia Sophia 9:105 
icon 10:19-20 
iconography 10:21 
Italian art and architecture 10:269, 
10:270 
ivory and ivory carving 10:294 
jewelry 10:355 
mosaic 13:90-92 
painting 14:185 
BYZANTINE EMPIRE 3:414-415 
Arcadius, Roman Emperor in the 
East 2:71 
art and architecture see BYZANTINE 
ART AND ARCHITECTURE 
Belisarius 3:59 
Byzantine music 3:415 
Constantinople, Latin Empire of 
5:205 
costume 5:284, 5:286 
Crusades 5:350-353 
Greece 9:21-22 
historians 
Procopius of Caesarea 15:239 
iconoclasm 10:20 
Irene, Byzantine Empress 10:234 
Isaac Il Angelus, Emperor 10:249 
Istanbul (Turkey) 10:268 
Justinian |, Byzantine Emperor 
10:414-415 
map 3:415 
Michael Vill, Palaeologus, Byzantine 
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Emperor 12:323-324 
Rome, ancient 16:163 
silk 17:80 
Theodora, Byzantine Empress 


BYZANTINE MUSIC 3:415 

BYZANTINE RITE see EASTERN RITE 
CHURCHES; ORTHODOX 
CHURCH 

BYZANTIUM see ISTANBUL 


Cc 


C (letter) 4:3 
CABALLE, MONTSERRAT 4:3 
CABARET 4:3-4 
CABBAGE 4:4 
cauliflower 4:200 
vegetable 19:/33 
CABELL, JAMES BRANCH 4:4 
CABET, ETIENNE 4:4 & 
CABEZA OE VACA, ALVAR NUNEZ 4:4 
CABINET (government) 4:4 
president of the United States 
15:206 
CABLE (communications) 4:5-6 
power, generation and transmission 
of 15:171 
CABLE, GEORGE WASHINGTON 4:6 
CABLE CAR 4:6 
San Francisco (California) 16:272 
streetcar 17:394-395 
CABLE TV 4:6 
journalism 10:397 
radio and television broadcasting 
15:362-363 
television transmission 18:164-165 
Turner, Ted 18:385 
CABOT, JOHN 4:6-7 
Canada, history of 4:76 
CABOT, SEBASTIAN 4:7 
Argentina 2:108-109 
CABRAL, PEORO ALVARES 4:7 
CABRILLO, JUAN ROORIGUEZ 4:7 
California 4:33 
CABRINI, SAINT FRANCES XAVIER 4:7 
CACAO 4:7-8 
chocolate 4:368 
cocoa 5:76 
CACOMISTLE 4:8 
CACTI AND OTHER SUCCULENTS 4:8- 
10 
stonecrop 17:383 
CADASTRAL MAPS 
maps and mapmaking 12:116 
CADDIS FLY 4:10 
CAODO (American Indians) 4:10 
CAOENZA 4:10-11 
CADILLAC, ANTOINE LAUMET DE LA 
_ __ MOTHE, SIEUR DE 4:11 
CAOIZ (Spain) 4:11 
CADMIUM 4:11 
pollutants, chemical 15:106 
CADMUS 4:11 
CAOUCEUS 4:11 
CAOMON 4:11 
CAEN (France) 4:12 
CAERNARVON (Wales) 4:12 
CAESAR 4:12 
CAESAR, GAIUS JULIUS 4:12-14 
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Antony, Mark 2:36-37 
Brutus, Marcus Junius 3:343 
caesar 4:12, 4:13-14 
calendar 4:24 
Cassius Longinus, Gaius 4:169 
military conquests 4:12-13 
Gallic Wars 8:151 
map 4:13 
Rome, ancient 16:160, 16:161 
CAESAR, SIO 4:14 
CAESAREA (site in Israel) 4:14 
CAESURA see VERSIFICATION 
CAFFEINE 4:14 
kola nut 11:92 
stimulant 17:373 
tea 18:133-134 
CAGE, JOHN 4:14 
happenings 9:133 
CAGLIARI (Sardinia) 4:14 
CAGNEY, JAMES 4:14-15, 7:269 
CAHIERS DU CINEMA (periodical) 
New Wave 13:293 
CAHOKIA MOUNOS 4:15 
Indians, American 10:106 
CAICOS ISLANDS see TURKS AND 
CAICOS ISLANDS 
CAILLAUX, JOSEPH MARIE AUGUSTE 
4:15 
CAILLEBOTTE, GUSTAVE 
art collectors and patrons 2:159 
CAIMAN 4:15 
crocodile 5:34] 
CAIN 4:15 
Abel 1:48 
CAIN, JAMES M. 4:15 
CAIRN TERRIER 4:15-16 
CAIRO (Egypt) 4:16 
CAIRO (Illinois) 4:16 
CAISSON 4:17 
bridge (engineering) 3:305 
Brooklyn Bridge 3:328 
foundation, building 8:10 
CAITHNESS (Scotland) 4:17 
CAJUNS 4:17 
Acadia 1:65 
New Orleans (Louisiana) 13:291 
CAKE AND PASTRY 4:17-18 
CAKEWALK 4:18 
CALABASH 4:18 
CALABRIA (Italy) 4:19 
CALAIS (France) 4:19 
CALAMITY JANE 4:19 
Deadwood (South Dakota) 6:42 
CALCITE 4:19-20 
calcium carbonate 4:20 
chalk 4:247 
crystal 5:357 
CALCITONIN see HORMONE, ANIMAL; 
THYROID GLAND 
CALCIUM 4:20 
digestion, human 6:142 
ion 
muscle contraction 13:138-139 
vitamins and minerals 19:221 
CALCIUM CARBONATE 4:20 
crystal 5:357 
CALCIUM PUMP 
active transport 1:81-82 
CALCULATION see ABACUS; ADDING 
MACHINE; ARITHMETIC; 
CALCULATOR, ELECTRONIC 


CALCULATOR, ELECTRONIC 4:21 
computer 5:146 
CALCULUS 4:21 
Alembert, Jean Le Rond d’ 1:251 
analog devices 1:357 
calculus of variations 
Lagrange, Joseph Louis de 11:142 
differential calculus 6:138 
differential equations 6:138 
infinitesimal 10:149 
integral calculus 10:174 
Leibniz, Gottfried Wilhelm von 
11:234-235 
mathematics, history of 12:187-188 
Newton, Sir Isaac 13:318 
CALCUTTA (India) 4:21-22 
CALOECOTT MEDAL 4:22 
CALOER, ALEXANDER 4:22 
American art and architecture 1:304 
CALOERON DE LA BARCA, PEDRO 4:22- 
23 
Spanish literature 17:282 
CALOWELL, BILLY 4:23 
CALDWELL, ERSKINE 4:23 
Tobacco Road 18:273 
CALDWELL, SARAH 4:23 
CALOWELL, TAYLOR 4:23 
CALEOONIA (Great Britain) 4:23 
Scotland 16:354 
CALEDONIAN GAMES see HIGHLAND 
GAMES 
CALENDAR 4:23-25 
Chinese calendar 4:356 
day 6:32 
Gregory XIll, Pope 9:47 
Judaism 10:400-401 
time (duration) 18:257 
year 20:72-73 
CALENOULA 4:25 
CALGARY (Canada) 4:25 
CALHOUN, JOHN C. 4:25-26 
Civil War, U.S. 5:9, 5:10, 5:12 
vice-president of the United States 
19:165-166 
CALI (Colombia) 4:26 
CALICO 4:26 
chintz 4:362 
CALIFORNIA 4:26-35 
agriculture 4:32 
Camino Real 4:59 
cities 4:26, 4:30 
See also specific city names 
climate 4:29 
cultural institutions 4:30-31 
Disneyland 6:167 
economy 4:32-33, 4:35 
education 4:30 
flag 4:27 
government and politics 4:31 
historic sites 4:31 
history 4:33-36 
Alvarado, Juan Bautista 1:292 
Anza, Juan Bautista de 2:38-39 
Brown, Jerry 3:33] 
gold rush 8:345 
Mexican War 12:309 
Portola, Gaspar de 15:137 
Serra, Junipero 16:405-406 
Sutter, John Augustus 18:49 
land and resources 4:26-27, 4:29, 
4:32 


manufacturing 4:32-33: 
map 4:28 
parks and reserves 
Yosemite National Park 20:83-84 
people 4:29, 4:34-35 
Pomo 15:119 
physical features 
Death Valley 4:31, 6:46 
Imperial Valley 10:55 
Lassen Peak 11:183 
Mojave Desert 13:15-16 
San Andreas Fault 16:27 
Santa Barbara Islands 16:285 
Santa Catalina Island 16:285 
Shasta, Mount 17:26 
Sierra Nevada 17:72 
Yosemite Falls 20:83 
resources 4:29, 4:32 
rivers, lakes, and waterways 4:26 
Sacramento River 16:232 
Salton Sea 16:262 
San Francisco Bay 16:274 
San Joaquin River 16:274 
seal, state 4:27 
vegetation and animal life 4:29 
redwood 15:4/4 
water supply 4:29 
wine 19:385-386 
CALIFORNIA, GULF OF 4:35 
CALIFORNIA INSTITUTE OF 
TECHNOLOGY 
Palomar Observatory 14:212-213 
CALIFORNIA, UNIVERSITY OF 4:35 
Kerr, Clark 11:52 
University of Californiav. Bakke 
19:80 
CALIFORNIA INSTITUTE OF 
TECHNOLOGY 4:36 
CALIFORNIUM 4:36 
Seaborg, Glenn T. 16:371 
CALIGULA, ROMAN EMPEROR 4:36 
CALIPER 4:36 
measurement 12:212 
CALIPHATE 4:36 
Abbasids 1:46 
Harun al-Rashid 9:152 
imam 10:48 
Islam 10:252, 10:253, 10:255 
Umayyads 18:412 
CALIXTUS see CALLISTUS 
CALL OF THE WILD, THE (novel) 4:37 
CALLA 4:37 
CALLAGHAN, JAMES 
Labour party 11:134 
CALLAGHAN, JAMES, BARON 
CALLAGHAN OF CARDIFF 4:37 
CALLAGHAN, MORLEY 4:37 
CALLANISH (Scotland) 
stone alignments 17:381-382 
CALLAO (Peru) 4:37 
CALLAS, MARIA 4:37-38 
CALLES, PLUTARCO ELIAS 4:38 
CALLIAS 4:38 
CALLIGRAPHY 4:38-42 


Chinese art and architecture 4:348- 
349 


Islamic art and architecture 10:257 


Japanese art and architecture 
10:326-327 


Persian art and architecture 14:324- 
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Wang Xizhi (Wang Hsi-chih) 19:253 
Zhao Mengfu (Chao Meng-fu) 
20:110 
CALLIOPE 4:42 
CALLISTO 4:43 
CALLISTUS 1, POPE 4:43 
CALLISTUS II, POPE 4:43 
CALLISTUS III, POPE 4:43 
CALLOT, JACQUES 4:43 
etching 7:112 
graphic arts 8:402 
CALLOWAY, CAB 4:43 
CALLUS see FOOT DISORDERS 
CALONNE, CHARLES ALEXANDRE DE 
4:43 
CALORIE 4:43 
dieting 6:136 
nutrition, human 14:14 
nutritional-deficiency diseases 
14:17 
obesity 14:24 
CALORIMETRY 
measurement 12:213 
CALOTYPE 4:44 
Du Camp, Maxime 6:254 
CALTECH see CALIFORNIA INSTITUTE 
OF TECHNOLOGY 
CALUMET 4:44 
pipe 15:21 
CALVARY 4:44 
CALVERT (family) 4:44 
Maryland 12:160 
CALVI (Corsica) 
Corsica 5:270 
CALVIN, JOHN 4:44-45 
Calvinism 4:45 
Huguenots 9:350 
Knox, John 11:89 
predestination 15:184 
Presbyterianism 15:200-201 
Reformation 16:6 
CALVIN, MELVIN 4:45 
CALVINISM 4:45 
Arminianism 1:131 
Calvin, John 4:44-45 
Great Awakening 9:3 
hymn 9:409 
predestination 15:184 
Protestant ethic 15:251 
Puritanism 15:303 
Reformed Church in America 16:7 
Reformed churches 16:7 
Remonstrants 16:28 
CALVINO, ITALO 4:45 
CALYPSO (music) 4:45 
Belafonte, Harry 3:50 
steel band 17:352 
CALYPSO (mythology) 4:45 
CAM 
machines 12:16, 12:17 
CAMAGUEY (Cuba) 4:45 ; 
CAMBACERES, JEAN JACQUES REGIS 
DE 4:45-46 
CAMBODIA 4:46-49 
art 
Southeast Asian art and 
architecture 17:235-236 
cities see specific city names 
economy 4:47-48 
flag 4:46 
government 4:48 


history 4:48-49 
Angkor 1:381-382 
Angkor Wat 2:203 
Asia 2:207 
communism 5:137 
Khmer Empire 11:57 
Lon Nol 11:348 
Norodom Sihanouk 13:359 
Pol Pot 15:86 
Vietnam 19:191, 19:197 
Vietnam War 19:195, 19:197, 
19:198 
land and resources 4:46-47 
map 4:47 
people 4:47 
religions 4:47 
CAMBODIAN LANGUAGES see 
SOUTHEAST ASIAN LANGUAGES 
CAMBODIANS see CAMBODIA; KHMER 
EMPIRE 
CAMBRAI (France) 4:49 
CAMBRIAN PERIOD see EARTH, 
GEOLOGIC HISTORY OF; 
GEOLOGIC TIME 
CAMBRIDGE (England) 4:49-50 
CAMBRIDGE (Massachusetts) 4:50 
CAMBRIDGE MODERN HISTORY (book) 
Acton, Lord 1:82 
CAMBRIDGE PLATONISTS 
More, Henry 13:75 
CAMBRIDGE UNIVERSITY 4:50 
British education 3:31/5, 3:316 
Cavendish Laboratory 4:206 
English art and architecture 7:47, 
7:48 
university 19:78 
Wittgenstein, Ludwig 19:397-398 
CAMBRIDGESHIRE (England) 4:50 
CAMCORDER 
video camera 19:177, 19:178 
video technology 19:184 
CAMDEN (New Jersey) 4:51 
CAMEL 4:51 
animal husbandry 1:405-406 
caravan 2:193 
guanaco 9:/0 
llama 11:332 
vicufia 19:17] 
CAMELLIA 4:51 
CAMELOT 4:52 
CAMEO 4:52 
bas-relief 2:398 
CAMERA 4:52-57 
astrophotography 2:231 
cinematography 4:393-395 
depth of field 6:95 
Eastman, George 6:318 
eye 7:190 
history 4:52-53 
Land, Edwin 11:153 
parts 4:53-56 
photography 14:390, 14:39] 
photojournalism 14:401 
range finder 15:384 
types 4:56-57 
television 18: 162 
video camera 19:177-178 
CAMERA OBSCURA 4:57 
camera 4:52 
Wedgwood, Thomas 19:310 
CAMERON, CHARLES 4:57 


CAMERON, JULIA MARGARET 4:57 
photography, history and art of 
14:396 


CAMERON, SIMON 4:57 
CAMEROON 4:58-59 

flag 4:58 

history and government 4:59 

Africa 1:140 

land 4:58 

map 4:59 

people and economy 4:58-59 
CAMEROON MOUNTAINS 

Africa 1:123, 1:124 
CAMILLE (play) 


Dumas, Alexandre (1824-95) 6:264- 
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CAMINO REAL 4:59 
CAMISARDS 4:59-60 
CAMOES, LUIS VAZ DE 4:60 
CAMOUFLAGE 4:60 
coloration, biological 5: 108-109 
See also MIMICRY 
CAMP, WALTER 4:60 
football 7:391 
CAMP DAVID (Maryland) 4:60 
CAMP FIRE 4:60 
Gulick, Luther Halsey 9:86 
CAMP MEETINGS 4:60 
CAMPAIGN, POLITICAL see POLITICAL 
CAMPAIGN 
CAMPANELLA, ROY 4:60-61 
CAMPANIA (Italy) 4:61 
CAMPANILE 4:61 
CAMPBELL, ALEXANDER 4:61 
Disciples of Christ 6:159-160 
CAMPBELL, CLARENCE 4:61 
CAMPBELL, COLEN 4:61 
CAMPBELL, JOHN 4:61 
CAMPBELL, JOSEPH 4:61-62 
CAMPBELL, MRS. PATRICK 4:62 
Pinero, Sir Arthur Wing 15:19 
CAMPBELL, ROBERT 4:62 
CAMPBELL-BANNERMAN, SIR HENRY 
4:62 
CAMPECHE (city in Mexico) 4:62 
CAMPECHE (state in Mexico) 4:62 
CAMPHOR 4:62 
CAMPIN, ROBERT 4:62 
CAMPION, SAINT EDMUND 4:62 
CAMPION, THOMAS 4:62 
CAMPOBELLO ISLAND 4:62 
CAMUS, ALBERT 4:62-63 
existentialism 7:173 
Stranger, The 17:387 
CANAANITE CIVILIZATION 4:63-64 
Afroasiatic languages 1:166 
Amorites 1:345 
Gezer 8:290 
Hazor 9:168 
Megiddo 12:243 
mythology 13:174-175 
Ugarit 18:406 
CANADA 4:64-76 
archaeology 
North American archaeology 
13:370-373 
arts 4:73-74 
ballet 2:353 
See also CANADIAN ART AND 
ARCHITECTURE; CANADIAN 
LITERATURE 


cities see specific city names 
climate 4:68-69 
demography 4:71-72 
economic activity 4:74-75 
agriculture 4:69, 4:73, 4:74 
agriculture, history of 1:178, 
1:179 
Bank of Canada 2:372 
banking systems 2:374 
central bank 4:233 
forestry and fishing 4:74-75 
manufacturing and mining 4:74, 
4:75 
education 4:72 
flag 4:64, 7:325 
government 4:76 
Constitution Act 5:208 
See also subheading political 
parties below 
health 4:72-73 
history see CANADA, HISTORY OF 
holidays 
Thanksgiving Day 18:208 
land and resources 4:65, 4:70 
languages 4:71 
map 4:66-67 
North America 13:361-370 
parks and reserves 
national parks 13:207, 13:210 
people 4:71 
Algonquin 1:268 
ethnic minorities 7:118, 7:119 
Indians, American 10:122 
physical features 4:65, 4:68 
Columbia Icefield 5:112-113 
Logan, Mount 11:343 
police 
Royal Canadian Mounted Police 
16:185-186 
political parties 15:99 
Conservative parties 5:201 
Liberal parties 11:267 
New Democratic party 13:274 
Social Credit party 17:148 
pollution 
acid rain 1:74-75 
power 4:70, 4:75 
provinces see specific province 
names 
religion 4:71 
Canada, Anglican Church of 4:85 
Canada, United Church of 4:85 
rivers, lakes, and waterways 4:69- 
70 
Assiniboine River 2:214 
Athabasca, Lake 2:233 
Athabasca River 2:233 
Champlain, Lake 4:251 
Churchill River 4:388-389 
Georgian Bay 8:248 
Great Lakes 9:14 
Hudson Bay 9:346 
Mackenzie River 12:23 
Nelson River 13:239 
Ontario, Lake 14:99 
Ottawa River 14:153 
Peace River 14:276 
St. Lawrence, Gulf of 16:245 
St. Lawrence River 16:245-246 
St. Lawrence Seaway 16:246 
Sault Sainte Marie Canals 16:312 
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Slave River 17:115 
Winnipeg, Lake 19:386 
soils 4:68 
space programs, national 17:260 
sports 
football 7:393-394 
ice hockey 10:/0-11 
television, noncommercial 18:161 
trade 4:75 
transportation 4:75 
Canadian Pacific Railway 4:90 
railroad 15:374, 15:375-376 
roads and highways 16:107 
Trans-Canada Highway 18:315 
vegetation and animal life 4:70 
CANAOA, HISTORY OF 4:76-85 
Abbott, Sir John Joseph Caldwell 
1:47 
Acadia 1:65 
American Revolution 1:330, 1:332- 
333 


Baldwin, Robert 2:347 

Bennett, Richard Bedford, Viscount 
Bennett 3:75 

Bill of Rights 3:116 

Bourassa, Henri 3:253 

British Empire 3:316 

British North America Act 3:318 

British reorganization 4:77-78 

Brock, Sir Isaac 3:320 

Canada Company 4:85 

Canadian art and architecture 4: 86- 
88 

Carleton, Guy, 1st Baron Dorchester 
4:138 

Caroline affair 4:147 

Champlain, Samuel de 4:251-252 

Conservative parties 5:201 

Diefenbaker, John G. 6:132-133 

Durham, John George Lambton, Ist 
Earl of 6:274 

exploration see EXPLORATION— 
North America 

Family Compact 7:206 

Frontenac, Louis de Baude, Comte 
de 8:96 

fur trade 8:123-124 

Galt, Sir Alexander Tiloch 8:153 

Gosford, Archibald Acheson, 2d Earl 
of 8:366-367 

governors (list) 4:83 

See also specific governor names 

Hudson’s Bay Company 9:347-348 

Lafontaine, Sir Louis Hippolyte 
11:140 

Laurier, Sir Wilfrid 11:199 

Macdonald, Sir John A. 12:10-J1 

Mackenzie, Alexander (1822-92) 
12:22-23 

Mackenzie, William Lyon 12:23 

MacPhail, Agnes Campbell 12:28-29 

maps 4:77, 4:78 4:79, 4:80, 4:82 

Monck, Charles Stanley Monck, 4th 
Viscount 13:29 

Mowat, Sir Oliver 13:115 

Mulroney, Brian 13:124 

New France 4:76-4:77 

Pearson, Lester B. 14:281 

prime ministers (list) 4:84 

See also specific prime minister 

names 


CANADA, HISTORY OF 


Rebellions of 1837 15:404 
Riel, Louis 16:91 
St. Laurent, Louis Stephen 16:245 
Sauvé, Jeanne 16:313 
Strathcona and Mount Royal, Donald 
Alexander Smith, 1st Baron 
17:390 
suffrage, women’s 18:6 
Sydenham, Charles Edward Poulett 
Thomson, Baron 18:74 
Taché, Sir Etienne Paschal 18:91 
Thompson, Sir John Sparrow David 
18:233 
Tilley, Sir Samuel Leonard 18:255 
Trudeau, Pierre Elliott 18:354 
Turner, John N. 18:384 
Webster-Ashburton Treaty 19:309 
CANADA, ANGLICAN CHURCH OF 4:85 
CANAOA, UNITED CHURCH OF 4:85 
CANAOA COMPANY 4:85 
CANADIAN-AMERICAN CHALLENGE CUP 
automobile racing 2:295-296 
CANAOIAN ART ANO ARCHITECTURE 
4:86-88 
Canada 4:73 
colonial styles in North America 
5:98-99 
CANADIAN GROUP OF PAINTERS 
Canadian art and architecture 4:87 
CANAOIAN LITERATURE 4:88-90 
Canada 4:73 
See also specific author names 
CANAOIAN PACIFIC RAILWAY 4:82, 
4:90 
railroad 15:374, 15:376 
CANAOIAN RIVER 4:90 
CANAOIAN SHIELO 4:90 
Laurentian Mountains 11:199 
North America 13:363-364, 13:365 
CANAL 4:90-93 
Amsterdam 1:35] 
Erie Canal 7:93 
Germany 8:274 
gondola 8:358 
Grand Canal (China) 8:394 
irrigation 10:246-248 
Panama Canal 14:216-217 
shipping 17:52 
Suez Canal 18:3-4 
transportation 18:325-326 
Watson, Elkanah 19:291 
Welland Ship Canal 19:318 
CANALETTO 4:93-94 
Bellotto, Bernardo 3:65 
graphic arts 8:402 
CANARY 4:94 
CANARY ISLANOS 4.94 
CANASTA 4:95 
CANBERRA (Australia) 4:95 
CANCAN 4:95 
CANCER (constellation) 4:95 
CANCER (disease) 4:95-101 
biochemistry 3:124 
breast 3:294 
causes 4:96-98 
asbestos 2:179 
diseases, occupational 6:163, 


herbicide 9:215 
herpes 9:224 
organic chemistry 14:135 


radiation injury 15:348 
radon 15:372 
smoking 17:132-133 
tobacco 18:273 
ultraviolet light 18:411 
cell 4:216 
oncogene 14:91-92 
diagnosis 4:100-101 
biopsy 3:136 
mammography 12:87 
Pap test 14:222 
radiology 15:367-368, 15:369 
Hodgkin’s disease 9:263 
immunity (biology) 10:51-52, 10:53 
immunodeficiency disease 10:53 
leukemia 11:258 
lymphoma 11:412 
multiple myeloma 13:125 
oncology 14:92 
prevention 4:99-100 
prostate gland 15:249 
research 
Sloan-Kettering Institute for 
Cancer Research 17:124 
respiratory-system disorders 16:58 
sarcoma 16:293 
skin diseases 17:106 
stages 4:97, 4:98-99 
treatment 4:100-101 
biopharmaceuticals 3:135 
gene therapy 8:207 
hysterectomy 9:414-415 
interleukin 10:185 
laetrile 11:139 
mastectomy 12:179 
methadone 12:299 
radiation therapy 15:348-349 
radiology 15:368-369 
radon 15:372 
X rays 20:62 
tumor 18:367-368 
types 4:96 
urogenital diseases 19:94 
virus 19:217 
papilloma 14:230 
retrovirus 16:61 
CANDELA see UNITS, PHYSICAL 
CANOELA, FELIX 4:101 
CANDIDE (book) 4:101 
CANDIDIASIS 4:102 
diseases, animal 6:162 
venereal disease 19:140 
CANOLE 4:102 
CANDLEBERRY see BAYBERRY 
CANDLEFISH 4:102 
CANOLENUT 4:102 
CANOY 4:102 
chewing gum 4:308 
chocolate 4:368 
Hershey, Milton Snaveley 9:226 
CANOYTUFT 4:102 
CANETTI, ELIAS 4:103 
CANIDS see DOG FAMILY 
CANINE DISTEMPER 
diseases, animal 6:162 
CANIS MAJOR ANO CANIS MINOR 4:103 
Sirius (star) 17:96 
CANISIUS, SAINT PETER 4:103 
CANKER (plant) 4:103 
CANNABIS see MARUUANA 
CANNES (France) 4:103 


CANNIBALISM 4:103-104 
Carib 4:135 
head-hunting 9:168 
CANNING 4:104-105 
food preservation 7:386 
CANNING, GEORGE 4:105 
Monroe Doctrine 13:48 
CANNIZZARO, STANISLAO 4:105 
CANNON 4:105-107 
ammunition 1:342-344 
artillery 2: 176-177 
howitzer 9:342-343 
CANNON, ANNIE JUMP 4:107 
CANNON, JOSEPH GURNEY 4:107 
CANNON, WALTER B. 
homeostasis 9:280 
CANOE 4:107 
ship 17:43, 17:44 
CANOEING ANO KAYAKING 4:108 
CANON (music) 4:108 
CANON LAW 4:108-109 
canonization 4:109 
decretals 6:53 
divorce 6:175 
excommunication 7:167 
Gratian 8:410 
marriage 12:137 
simony 17:85 
CANONIZATION 4:109 
saint 16:240 
CANOVA, ANTONIO 4:109 
art 2:154 
tomb 18:284, 18:285 
CANOVAS DEL CASTILLO, ANTONIO 
Spain, history of 17:274 
CANTATA 4:109 
aria 1:110 
Bach, Johann Sebastian 2:324-325 
baroque music 2:391 
Carissimi, Giacomo 4:138 
Orff, Carl 14:129 
Telemann, Georg Philipp 18:154 
CANTERBURY (England) 4:110 
Canterbury Cathedral 7:47 
cathedral 8:371 
CANTERBURY, ARCHBISHOP OF 4:110 
Anselm, Saint 2:34 
Augustine of Canterbury, Saint 
2:261 
Becket, Saint Thomas 3:29 
Carey, George Leonard 4:135 
Coggan, Donald 5:81 
Cranmer, Thomas 5:319 
Dunstan, Saint 6:269 
England, Church of 7:45 
Fisher, Geoffrey Francis 7:305-306 
Grindal, Edmund 9:54 
Lanfranc 11:165 
Langton, Stephen 11:167 
Laud, William 11:197 
Runcie, Robert Alexander Kennedy 
16:197 
Sancroft, William 16:279 
Temple, William 18:173 
Warham, William 19:257 
Whitgift, John 19:353-354 
William |, King of England (William 
the Conqueror) 19:366 
CANTERBURY TALES, THE (book) 4:110 
book 3:220 
Chaucer, Geoffrey 4:277-278 
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CANTILEVER 4:110 
bridge (engineering) 3:305-306 
CANTINFLAS 4:110 
CANTON (China) see GUANGZHOU 
CANTON (Ohio) 4:111 
CANTOR 4:111 
CANTOR, EOOIE 4:111 
CANTOR, GEORG 4:111 
set theory 16:408-409 
CANTOR BAR 
geometry, fractal 8:236 
CANTOS, THE (epic poem) 4:111 
CANTUS FIRMUS see COUNTERPOINT 
CANUTE, KING OF ENGLANO, 
OENMARK, AND NORWAY 4:111 
CANVAS 4:111 
CANYON OE CHELLY NATIONAL 
MONUMENT 4:111 
CANZONA 
chamber music 4:247 
chanson 4:256 
CAO XUEQIN (Ts’ao Hstieh-Ch’in) 
4:11] 
CAP-HAITIEN (Haiti) 4:112 
CAPA, ROBERT 4:112 _ 
CAPABLANCA, JOSE RAUL 4:112 
CAPACITANCE see CAPACITOR 
CAPACITOR 4:112 
ceramics 4:237 
farad 7:209 
Leyden jar 11:265-266 
CAPE AGULHAS see AGULHAS, CAPE 
CAPE BRETON ISLAND (Canada) 
4:112-113 
CAPE CANAVERAL (Florida) 4:113, 
7:353 
CAPE COO (Massachusetts) 4:113 
CAPE COLOUREDS see SOUTH AFRICA 
CAPE OENBIGH (Alaska) 4:113 
CAPE GIRARDEAU (Missouri) 4:113 
CAPE OF GOOD HOPE see GOOD HOPE, 
CAPE OF 
CAPE KRUSENSTERN (Alaska) 4:113 
CAPE MAY (New Jersey) 4:113 
CAPE PROVINCE (South Africa) 4:113- 
114 
CAPE TOWN (South Africa) 4:114 
South Africa 17:27] 
CAPE VEROE 4:114-415 
flag 4:115 
map 4:114 
CAPE YORK PENINSULA (Australia) 
4.115 


CAPEK, KAREL 4:115 
robot 16:114 
CAPER 4:115-116 
CAPERNAUM (Israel) 4:116 
CAPETIANS (dynasty) 4:116 
France, history of 8:26-27 
Hugh Capet, King of France 9:348 
CAPILLARITY 4:116 
surface tension 18:36 
CAPILLARY see CIRCULATORY SYSTEM 
CAPITAL (architecture) 4:116 
acanthus (plant) 1:65 
architecture 2:88, 2:89 
CAPITAL (economics) 4:116-117 
balance of payments 2:344 
CAPITAL PUNISHMENT 4:117 
crime 5:332 
crucifixion 5:348-349 


drawing and quartering 6:235 
electrocution 6:395-396 
gas chamber 8:177 
guillotine 9:79 
hanging 9:129 
lethel injection 11:256 
murder 13:133 
punishment 15:300 
CAPITALISM 4:117-119 
communism 5:132 
Marx, Karl 12:151 
Marxism 12:151-153 
price system 15:214 
profit 15:239-240 
Protestant ethic 15:251 
sex roles 17:8-9 
Smith, Adam 17:127 
social structure and organization 
17:153 
socialism 17:156 
See also MONOPOLY AND 
COMPETITION 
CAPITOL OF THE UNITEO STATES 4:119 
American art and architecture 
1:300, 1:303 
Bulfinch, Charles 3:365 
dome 6:200 
Latrobe, Benjamin Henry 11:196 
Trumbull, John 18:358 
Walter, Thomas U. 19:251 
CAPITOLINE BRUTUS 
sculpture 16:363 
CAPITOLINE HILL 4:119-120 
CAPO O'ISTRIA, GIOVANNI ANTONIO, 
COUNT 4:120 
CAPONE, AL 4:120 
CAPOTE, TRUMAN 4:120 
CAPP, AL 4:120 
CAPPAOOCIA (Turkey) 4:121 
CAPPADOCIAN FATHERS see BASIL THE 
GREAT; GREGORY OF 
NAZIANZUS, SAINT; GREGORY 
OF NYSSA, SAINT 
CAPRA, FRANK 4:121 
CAPRI (Italy) 4:121 
CAPRICORNUS 4:121 
CAPRIVI, GEORG LEO, GRAF VON 4:12] 
CAPRIVI STRIP (Namibia) 4:121-122 
CAPTAIN JACK see KINTPUASH 
CAPTAINS COURAGEOUS (novel) 4:122 
CAPUCHIN (monkey) 4:122 
monkey 13:41 
CAPUCHINS see FRANCISCANS 
CAPYBARA 4:122 
CARACALLA, ROMAN EMPEROR 4:122 
CARACARA see FALCON 
CARACAS (Venezuela) 4:123 
South America 17:223 
CARAT 4:123 
diamond 6:124 
CARAVAGGIO, MICHELANGELO MERISI 
DA 4:123-124 
baroque art and architecture 2:390 
Gentileschi (family) 8:221-222 
Italian art and architecture 10:272 
La Tour, Georges de 11:128-129 
painting 14: 186 
still-life painting 17:371, 17:372 
CARAVEL see SHIP; SHIPBUILDING 
CARAWAY, HATTIE WYATT 4:124 
CARBOHYORATE 4:124 


digestion, human 6:142 
liver 11:325 
monosaccharide 13:45 
nutrition, human 14:14, 14:15, 
14:16 
polysaccharide 15:118 
sugar 18:6-7 
CARBOLIC ACID see PHENOL 
CARBON 4:124-126 
atom 2:249 
stereochemistry 17:363 
carbon cycle 4:126-127 
characteristics 4:125 
compounds 4:126 
diamond 6:123-124 
forms 4:125-126 
organic chemistry 14:131-136 
CARBON CYCLE (environment) 4:126- 
ey 
greenhouse effect 9:42 
nutrient cycles 14:12-13 
soil organisms 17:173 
CARBON DIOXIDE see CARBON; 
GREENHOUSE EFFECT 
CARBON MONOXIDE see CARBON; 
POLLUTION, ENVIRONMENTAL 
CARBON STAR 4:127-128 
CARBON TETRACHLORIDE 4:128 
CARBON-14 DATING see RADIOMETRIC 
AGE-DATING 
CARBONATE MINERALS 4:128 
azurite 2:318 
calcite 4:19-20 
cerussite 4:238 
dolomite 6:196-197 
malachite 12:63 
siderite 17:68 
CARBONIFEROUS PERIOD see EARTH, 
GEOLOGIC HISTORY OF; 
GEOLOGIC TIME 
CARBONYL GROUP 4:128 
organic chemistry 14:134 
CARBORUNDUM see ABRASIVE 
CARBOXYLIC ACID 4:128 
fatty acid 7:222 
formic acid 7:408 
organic chemistry 14:134 
CARBURETOR 4:129 
Daimler, Gottlieb 5:403 
CARCHEMISH (Turkey) 4:129-130 
Woolley, Sir Leonard 19:415 
CARCINOGEN see CANCER—causes 
CARCINOMA see CANCER; TUMOR 
CARD GAMES 4:130-131 
baccarat 2:323-324 
bezique 3:98-99 
blackjack 3:167 
bridge 3:303 
canasta 4:95 
casino 4:166 
chemin de fer 4:293 
cribbage 5:327 
euchre 7:124-125 
fan-tan 7:207 
faro 7:216 
Hoyle, Edmond 9:343 
pinochle 15:20 
poker 15:85-86 
Scarne, John 16:326-327 
solitaire 17:182 
CARDANO, GEROLAMO 4:131 


CARDENAS, LAZARO 4:13] 
CARDIFF (Wales) 4:131 
CARDIGAN WELSH CORGI 4:132 
CARDIGANSHIRE see DYFED 
CARDINAL 4:132 
CARDINALS, COLLEGE OF 4:132 
papacy 14:222 
CARDIOMYOPATHY see HEART 
DISEASES 
CARDIOPULMONARY RESUSCITATION 
4:132 
first aid 7:293 
CARDIOVASCULAR OISEASES 4:132- 
134 
heart diseases 9:177-179 
hypertension 4:133 
CARDOZO, BENJAMIN N. 4:134 
CARDS, PLAYING see CARD GAMES 
CAROUCCI, GIOSUE 4:134 
CARE (Cooperative for American Relief 
Everywhere) 4:134 
CAREER EOUCATION 4:134 
community and junior colleges 
5:139 
secondary education 16:378, 16:379 
CAREME, ANTONIN 
French cooking 5:237 
CAREW, ROO 4:134 
CAREW, THOMAS 4:134 
CAREY, GEORGE LEONARD 4:135 
CAREY, WILLIAM 4:135 
CARGO CULTS 4:135 
CARGO SHIP see SHIP—cargo ship; 
SHIPPING 
CARGO TRANSPORTATION . 
aviation 2:308 
CARIB (American Indians) 4:135 
Caribbean Sea 4:136 
CARIBBEAN AREA 
flags 7:323 
CARIBBEAN SEA 4:135-137 
map 4:136 
CARIBOU 4:137 
animal migration 1:408, 1:409 
deer 5:55-57 
reindeer 16:14-15 
CARICATURE 4:137-138 
Beerbohm, Sir Max 3:41 
Bull, John (personification) 3:369 
cartoon (editorial and political) 
4.162 
Cruikshank, George 5:349 
Daumier, Honoré 6:24-25 
Gavarni, Paul 8:185 
Gillray, James 8:305-306 
Grosz, George 9:58 
Nadar 13:182 
Posada, José Guadalupe 15:147 
Rowlandson, Thomas 16:185 
CARILLON see BELL 
CARISSIMI, GIACOMO 4.138 
CARL XVI GUSTAF see CHARLES XVI 
GUSTAV, KING OF SWEDEN 
CARLETON, GUY, 1ST BARON 
OORCHESTER 4:138 
American Revolution 1:332 
Quebec Act 15:330 
CARLETON COLLEGE 4:139 
CARLISLE (England) 4:139 
CARLISLE (Pennsylvania) 4:139 
CARLISTS 4:139 


176 CARLOTA 
CARLOTA 4:139 France, history of 8:25-26 South America 17:22] CARTWRIGHT, SIR RICHARD JOHN 
CARLOW (Ireland) 4:139 Franks 8:45 CARTAGENA (Spain) 4:156 4:163 
CARLSBAD CAVERNS see NATIONAL Gertnany, history of 8:275 CARTEL 4:156 CARUSO, ENRICO 4:163 
PARKS Louis the German, East Frankish monopoly and competition 13:44 CARVER, GEORGE WASHINGTON 


CARLSON, CHESTER FLOYD 4:139 
CARLSSON, INGVAR 4:139 
CARLTON, STEVE 4:139-140 
CARLYLE, THOMAS 4:140 
CARMARTHEN (Wales) 4:140 
CARMEL (California) 4:140 
CARMEL, MOUNT 4:140 
CARMELITES 4:140-141 
John of the Cross, Saint 10:369 
Teresa of Avila, Saint 18:187 
CARMEN (opera) 4:141 
Bizet, Georges 3:158-159 
CARMICHAEL, FRANK 4:141 
CARMICHAEL, HOAGY 4:141 
CARMICHAEL, STOKELY 
African Americans 1:149 
CARNAC (France) 4:141 
stone alignments 17:381-382 
CARNAP, RUOOLF 4:141 
CARNARVON, GEORGE EDWARO, 5TH 
EARL OF 4:141 
CARNATION 4:141-142 
pink 15:19 
CARNE, MARCEL 4:142 
CARNEGIE, ANDREW 4:142 
CARNEGIE HALL 4:142 
CARNEGIE-MELLON UNIVERSITY 4:142 
CARNELIAN see CHALCEDONY 
CARNER, JOANNE 4:142 
CARNIVALS ANO FAIRS 4:142-143 
Mardi Gras 12:122 
trade fairs 18:312 
CARNIVORE 4:143-144 
CARNIVOROUS PLANTS 4:144-145 
CARNOT (family) 4:145 
CARNOT CYCLE 4:145-146 
CARNOTITE see URANIUM 
CARO, ANTHONY 4:146 
CARO, JOSEPH BEN EPHRAIM 4:146 
CAROB 4:146 
CAROL (music) 4:146 
CAROL |, KING OF ROMANIA 4:146 
CAROL II, KING OF ROMANIA 4:146- 
147 
CAROLINE AFFAIR 4:147 
CAROLINE ISLANOS 4:147 
Micronesia, Federated States of 
12:336 
Pacific Islands, Trust Territory of the 
14:172 
Palau 14:194 
World War Il 20:40 
Yap 20:71 
CAROLINGIAN ART ANO 
ARCHITECTURE 4:147-148 
Alcuin 1:248 
cathedrals and churches 4:187-188 
French art and architecture 8:61-62 
furniture 8:126 
German art and architecture 8:252 
illuminated manuscripts 10:43 
mosaic 13:92 
sculpture 16:363-364 
CAROLINGIANS (dynasty) 4:148-149 
Charlemagne, Frankish emperor 
4:262-263 
Charles Martel 4:264 


King 11:367-368 
Pepin the Short, King of the Franks 
14:302 
women in society 19:404 
CAROM BILLIARDS 
billiards 3:118 
CARONDELET, HECTOR, BARON DE 
4:149 
CAROTENOID 4:149 
night blindness 13:336 
CAROTHERS, W. H. 4:149 
nylon 14:18 
CARP 4:149-150 
chub 4:385 
CARPAL TUNNEL SYNOROME 4:150 
diseases, occupational 6:164 
nervous system, diseases of the 
13:254 
CARPATHIAN MOUNTAINS 4:150 
CARPEAUX, JEAN BAPTISTE 4:150 
CARPENTER, SCOTT 4:150-151 
astronaut 2:222 
CARPENTRY 4:151 
nail 13:184-185 
saw 16:317, 16:318 
CARPET BEETLE 4:151 
CARPETBAGGERS 4:151 
CARPETS see RUGS AND CARPETS 
CARPINI, GIOVANNI OA PIAN OEL 
4:151-152 
CARR, JOHN OICKSON 4:152 
CARRA, CARLO 4:152 
CARRACCI (family) 4:152-153 
baroque art and architecture 2:390 
caricature 4:138 
CARRAGEENAN 
algae 1:262 
CARRANZA, VENUSTIANO 4:153 
CARRERA, JOSE RAFAEL 4:153 
CARRERAS, JOSE 4:153 
CARRERE ANO HASTINGS 4:153 
CARRIAGE see COACH AND CARRIAGE 
CARRIER INDIANS 4:153-154 
CARRIERA, ROSALBA 4:154 
pastel 14:263 
CARROLL, CHARLES 4:154 
CARROLL, LEWIS 4:154 
Alice's Adventures in Wonderland 
1:269-270 
Through the Looking-Glass 18:240 
CARROT 4:154-155 
poison hemlock 15:82 
Queen Anne’s lace 15:330 
vegetable 19:135 
CARSON, SIR EDWARO 4:155 
CARSON, JOHNNY 4:155 
radio and television broadcasting 
15:361 
CARSON, KIT 4:155 
CARSON, RACHEL 4:155 
DDT 6:35 
environmental movements 7:75 
pesticides and pest control 14:334 
Silent Spring 17:76 
CARSON CITY (Nevada) 4:155 
CARTAGENA (Colombia) 4:156 
Colombia 5:95 


CARTER, OON 4:156 
bowling 3:259 
CARTER, ELLIOTT 4.156 
CARTER, HOWARO 4:156 
archaeology 2:80, 2:8] 
CARTER, JIMMY 4:156-158 
arms control 2:136 
Democratic party 6:78 
Iranian hostage crisis 10:222 
Mondale, Walter F. 13:30 
neutron bomb 13:264 
United States, history of the 19:71 
CARTERET, PHILIP 4:158 
CARTESIAN PHILOSOPHY see 
DESCARTES, RENE 
CARTHAGE (ancient city-state) 4:158- 
159 


Afroasiatic languages 1:166 
Cyprian, Saint 5:388 
Hamilcar Barca 9:119 
Hannibal 9:130 
Hasdrubal 9:153 
Punic Wars 15:298-299 
Rome, ancient 16:158, 16:160 
CARTHUSIANS 4:159-160 
CARTIER, SIR GEORGE ETIENNE 4:160 
CARTIER, JACQUES 4:160 
Canada, history of 4:76, 4:77 
Northwest Passage 13:387 
Quebec 15:329 
CARTIER-BRESSON, HENRI 4:160 
photography, history and art of 
14:398, 14:399 
CARTILAGE 4:160-161 
collagen 5:89 
joint 10:382-383 
skeletal system 17:100-101 
skeleton, human 17:101-103 
tendon 18:174 
CARTLANO, BARBARA 4:161 
CARTOGRAPHY see GEOGRAPHY; MAPS 
AND MAPMAKING 
CARTOON, ANIMATED see ANIMATION 
CARTOON (art) 4:161 
fresco painting 8:86 
tapestry 18:/13-115 
CARTOON (editorial and political) 
4:161-163 
Addams, Charles 1:90 
caricature 4: 137, 4:138 
comic strip 5:121-123 
Daumier, Honoré 6:24-25 
Gillray, James 8:305-306 
Gropper, William 9:57 
Herblock 9:215 
Mauldin, Bill 12:194 
Nast, Thomas 13:199 
Oliphant, Patrick 14:81 
Steinberg, Saul 17:357 
Tenniel, Sir John 18: 180 
Trudeau, Garry 18:354 
Uncle Sam 18:413-414 
CARTRIDGE, STEREO see SOUND 
RECORDING AND 
REPRODUCTION 
CARTWRIGHT, EOMUNO 4:163 
CARTWRIGHT, PETER 4:163 


4:163-164 
African Americans 1:146 
agriculture, history of 1:179 
peanut 14:278 
CARVER, JOHN 4:164 
CARVER, RAYMONO 4:164 
CARVING (art) see IVORY AND IVORY 
CARVING; SCULPTURE 
CARY, JOYCE 4:164 
CASABLANCA CONFERENCE 
World War Il 20:33 
CASABLANCA (Morocco) 4:164 
CASALS, PABLO 4:164-165 
CASANOVA OE SEINGALT, GIOVANNI 
GIACOMO 4:165 
CASBAH 4:165 
CASCAOE RANGE 4:165 
Lassen Peak 11:183 
Shasta, Mount 17:26 
CASE (grammar) 4:165 
CASE STEAM ENGINE 
agriculture, history of 1:179 
CASEMENT, SIR ROGER 4:165 
CASEY, WILLIAM J. 
lran-contra affair 10:222 
CASH, JOHNNY 4:165 
country and western music 5:302 
CASHEW 4:166 
poison ivy 15:82 
poison sumac 15:82-83 
CASHMERE 4:166 
CASIMIR III, KING OF POLANO 
(Casimir the Great) 4:166 
CASIMIR IV, KING OF POLANO 4:166 
CASINO (card game) 4:166 
CASINO (gambling house) see 
GAMBLING 
CASLON, WILLIAM 4:166 
type and typesetting 18:396, 18:397 
CASPER (Wyoming) 4:167 
CASPER, BILLY 4:167 
CASPIAN SEA 4:167 
CASS, LEWIS 4:167 
CASSANORA 4:167 
CASSATT, MARY 4:167-168 
American art and architecture 
1:307, 1:308 
impressionism (art) 10:58 
pastel 14:263 
CASSAVA see MANIOC 
CASSEGRAINIAN TELESCOPE 4:168 
CASSETTE RECORDER 
sound recording and reproduction 
17:202 
tape recording 18:/12-113 
CASSIAN, SAINT JOHN 4:168 
CASSIDY, BUTCH 
outlaws 14:159 
CASSINI, GIOVANNI DOMENICO 
distance, astronomical 6:169 
CASSINI, OLEG see FASHION DESIGN 
CASSINO (Italy) 4:168-169 
CASSIOPEIA (astronomy) 4:169 
CASSIRER, ERNST 4:169 
CASSITERITE see TIN 
CASSIUS LONGINUS, GAIUS 4:169 
CASSOWARY 4:169 


CAST-IRDN ARCHITECTURE 4:169-170 
American art and architecture 1:301 


architecture 2:94 
art 2:156 
Crystal Palace 5:360 
Paxton, Sir Joseph 14:275 
Viollet-le-Duc, Eugene Emmanuel 
19:205-206 
CASTANEDA, CARLDS 4:170 
CASTANETS 4:170 
CASTE 4:170-171 
India 10:73 
Aryan 2:179 
Hinduism 9:244 
India, history of 10:77 
Untouchables 19:81 
Rajput 15:380 
Sinhalese 17:91 
social structure and organization 
17:153 
CASTIGLIONE, BALDASSARE, CONTE 
4:172 
CASTILE (Spain) 4:172 
history 
Alfonso VI, King 1:258 
Alfonso X, King 1:258-259 
Isabella |, Queen 10:249-250 
Philip |, King (Philip the 
Handsome) 14:367 
Spain, history of 17:271-272 
CASTILLA, RAMON 4:172 
CASTING 4:172-173 
lost-wax process 11:364 
CASTLE 4:173-175 
fortification 7:412, 7:413 
CASTLE, THE (novel) 4:175 
CASTLE, VERNDN AND IRENE 4:175 
CASTLE OF PERSEVERANCE (morality 
play) 
medieval drama 12:237 
CASTLEREAGH, ROBERT STEWART, 
VISCOUNT 4:175 
CASTOR AND POLLUX 4:175 
CASTOR OIL 4:175 
CASTRATION 4:176 
sex hormones 17:7 
CASTRATO 4:176 
opera 14:101 
CASTRD, CIPRIAND 4:176 
CASTRO, FIDEL 4:176 
Bay of Pigs invasion 3:14 
communism 5:137-138 
Cuba 5:360, 5:363, 5:364 
revolution 16:65 
CASUARINA 4:176-177 
CAT 4:177-179 
breeds 4:178-179 
See also specific breed names 
diseases, animal 6:162 
longhaired cats 11:355-356 
physical characteristics 4:178 
shorthaired cats 17:58-59 
CAT FAMILY 4:180 
jaguar 10:304-305 
leopard 11:249-250 
lion 11:311-312 
lynx 11:473 
Pallas’s cat 14:209 
puma 15:296 
saber-toothed cats 16:230 
serval 16:406 


teeth 18:148 
tiger 18:253 
wildcat 19: 360 
CAT ON A HOT TIN ROOF (play) 4:180 
CAT SCAN see RADIOLOGY 
CATACDMBS 4:180-181 
tomb 18:284 
CATADIOPTRIC TELESCOPE 
telescope, optical 18:157 
GATAL HUYUK (Turkey) 4:181 
mother goddess 13:100 
temple 18:168 
CATALAN ART see SPANISH ART AND 
ARCHITECTURE 
CATALAN LANGUAGE see ROMANCE 
LANGUAGES 
CATALAN LITERATURE 4:181 
CATALOG (library) 
library 11:27] 
CATALOG (sales) 
mail-order business 12:54 
CATALDNIA (Spain) 4:18] 
CATALPA 4:181-182 
CATALYST 4:182 
chemical kinetics and equilibrium 


enzyme 6:/6-79 

synergism 18:80 
CATALYTIC CONVERTER 4:182 
CATAMARAN 4:183 
CATANIA (Italy) 4:183 
CATAPULT 4:183 

Archimedes 2:86 
CATARACT 4:183-184 

eye diseases 7:192 

ultraviolet light 18:411 


CATASTROPHE THEDRY (mathematics) 


4-184 
CATASTROPHISM (geology) 4:184 
archaeology 2:81 
extinction 7:182 
geology 8:233-234 
Lyell, Sir Charles 11:410 
CATATONIA see SCHIZOPHRENIA 
CATAWBA (American Indians) 4:184- 
185 
CATBIRD 4:185 
CATCH-22 (novel) 4:185 
CATCHER IN THE RYE, THE (novel) 
4.185 
Salinger, J. D. 16:257 
CATECHISM 4:185 
CATERPILLAR 4:185-186 


butterflies and moths 3:402, 3:406, 


3:407 
CATFISH 4:186 
bullhead 3:372 
fish 7:301 
fish farming 7:305 
CATHARI see ALBIGENSES 
CATHARSIS (literature) 
narrative and dramatic devices 
13:195 
CATHARTIC 4:186-187 
castor oil 4:175 
CATHAY 4:187 
CATHEDRALS AND CHURCHES 4:187- 
190 


altar 1:286 
architecture 2:90-92 
Gibbs, James 8:300 


CATTLE AND CATTLE RAISING 


Vignola, Giacoma Barozzi da 


art 2:149- 150 

baptistery 2:378 

basilica 2:406-407 

buttress 3:408 

Byzantine art and architecture 
3:411-414 

San Vitale 16:278 

campanile 4:61 

Canterbury (England) 4:110 

Carolingian art and architecture 
4: 147-148 

clerestory 5:44 

cloister 5:55 

crypt 5:355 

dome 6:199-200 

English art and architecture 7:45, 
7:46-49 

Florence (Italy) 7:346 

French art and architecture 8:61-64 

German art and architecture 8:253, 
8:254, 8:255 

Gothic art and architecture 8:368- 
375 


Italian art and architecture 10:269- 
2/0 


Latin American art and architecture 
11:186-187, 11:188 

Merovingian art and architecture 
12:272-273 

monastic art and architecture 
13:27-29 

mosaic 13:90-92 

music see CHURCH MUSIC 

Norman architecture 13:358 

Notre Dame de Paris 13:397 

Ottonian art and architecture 
14:158 

Portuguese art and architecture 
15:145-146 

Renaissance art and architecture 


rococo style 16:/30, 16:131 

Romanesque art and architecture 
16:145- 148 

rose window 16:172 

Russian art and architecture 
16:21 1-213 

Scandinavian art and architecture 
16:323 

sculpture 16: 364 

Spanish art and architecture 
17:271-278 

stained glass 17:327-328 

technology, history of 18:144 

wood carving 19:409 

See also names of specific 
structures, e.g., HAGIA SOPHIA 


CATHER, WILLA 4:191 
CATHERINE DF ARAGDN 4:191 


Henry VIll, King of England 9:206- 
207 
Mary |, Queen of England 12:155 


CATHERINE DF SIENA, SAINT 4:191 
CATHERINE DE MEDICIS 4:191-192 


Saint Bartholomew's Day Massacre 


16:240 
CATHERINE |, EMPRESS DF RUSSIA 
4:192 


Menshikov, Aleksandr Danilovich, 
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Prince 12:262 
CATHERINE II, EMPRESS DF RUSSIA 
(Catherine the Great) 4:192- 
193 
Orlov (family) 14:141 
Paul |, Emperor of Russia 14:272 
Potemkin, Grigory Aleksandrovich 
15:155 
Pugachev, Yemelian Ivanovich 
15:292 
Russia/Union of Soviet Socialist 
Republics, history of 16:206 
Russo-Turkish Wars 16:222 
Suvorov, Aleksandr Vasilievich 
18:49-50 
CATHERWDDD, FREDERICK 4:193 
CATHDDE 4:193 
atom 2:248 
battery 3:8-9 
electrode 6:396 
electron tube 6:404-405 
electroplating 6:407-408 
CATHDDE-RAY TUBE 4:193 
electron tube 6:405 
oscilloscope 14:146 
radar 15:345-346 
video 19:172 
video display terminal 19:178 
CATHDLIC 4:193-194 
CATHOLIC APOSTOLIC CHURCH 
Irving, Edward 10:248 
CATHOLIC CHURCH see ROMAN 
CATHOLIC CHURCH 
CATHOLIC EMANCIPATIDN 4:194 
CATHOLIC WORKER MOVEMENT see 
DAY, DOROTHY 
CATILINE 4:194 
CATION see ION AND IONIZATION 
CATKIN 4:194 
CATLIN, GEDRGE 4:194 
Comanche 5: 116 
Kane, Paul 11:10 
Ojibwa 14:70 
Sioux Bear Dance 6:3 
CATNIP 4:194-195 
CATO, MARCUS PDRCIUS (Cato the 
Elder) 4:195 
CATD, MARCUS PDRCIUS (Cato the 
Younger) 4:195 
CAT’S-EYE 4:195 
chrysoberyl 4:384 
CATSKILL MDUNTAINS 4:195 
New York (state) 13:297 
CATT, CARRIE CHAPMAN 4:195 
suffrage, women’s 18:6 
CATTAIL 4:195-196 
CATTELL, JAMES McKEEN 4:196 
psychology, history of 15:272 
CATTLE AND CATTLE RAISING 4:196- 
198 
African prehistory 1:162 
agriculture, history of 1:179, 1:180 
animal husbandry 1:404, 1:405, 
1:406-407 
Argentina 2: 107 
artificial insemination 2:174 
digestive system 6:143 
diseases, animal 6:162 
brucellosis 3:336 
cowpox 5:311 
foot-and-mouth disease 7:387 
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factory farming 7:196 
feed 
alfalfa 1:257-258 
horn (biology) 9:302 
ox 14:163 
products 
dairying 5:403-405 
leather and hides 11:220-221 
meat and meat packing 12:214- 
215 


rodeo 16:132 
United States 
Chisholm Trail 4:364 
cowboy 5: 309-310 
frontier 8:96-100 
Goodnight, Charles 8:360 
McCoy, Joseph 12:10 
Oregon 14:127 
South Dakota 17:232 
Texas 18:198 18:199 
Uruguay 19:97 
CATTON, BRUCE 4:198 
CATULLUS 4:198-199 
CAUCASIA 
rugs and carpets 16:194 
CAUCASIAN see RACE 
CAUCASIAN LANGUAGES 4:199 
CAUCASUS MOUNTAINS 4:199-200 
Circassians 4:396 
Elbrus, Mount 6:385 
map 4:199 
Union of Soviet Socialist Republics 


19:9 
CAUCHY, AUGUSTIN LOUIS 4:200 
calculus 4:21 
continuity 5:229 
CAUCUS 4:200 
CAUDILLO 4:200 
Paez, José Antonio 14:179 
CAULIFLOWER 4:200 
vegetable 19: 133 
CAULKING 
tar, pitch, and asphalt 18:116 
CAUSALITY 4:200 
Hume, David 9:373 
Malebranche, Nicholas 12:71 
philosophy 14:377 
CAUSTIC CHEMICALS 4:200-201 
CAUTHEN, STEVE 4:201 
CAVAFY, C. P. 4:201 
CAVALIER POETS 4:201 
Carew, Thomas 4:134 
Lovelace, Richard 11:382 
Suckling, Sir John 17:412 
Waller, Edmund 19:248 
CAVALIERS 4:201 
costume 5:288, 5:290, 5:292 
English Civil War 7:53-54 
CAVALRY 4:201-202 
hussar 9:389 
CAVAN (Ireland) 4:202 
CAVAZOS, LAURO F. 
Hispanic Americans 9:250 
CAVE 4:202-204 
speleology 17:297-298 
spelunking 17:298 
stalactite and stalagmite 17:329 
CAVE DWELLERS 4:204-205 
art see ROCK PAINTING 
cave 4:204 
prehistoric art 15: 189-193 


CAVE FISH 4:205-206 
CAVENDISH, HENRY 4:206 
CAVENDISH, THOMAS 4:206 
CAVENDISH LABORATORY 4:206 
CAVERN see CAVE 
CAVIAR 4:206 
sturgeon 17:404 
CAVOUR, CAMILLO BENSO, CONTE DI 
4:206-207 
Risorgimento 16:100 
CAVY 4:207 
CAXTON, WILLIAM 4:207 
English language 7:55 
CAYENNE (French Guiana) 4:207 
CAYENNE PEPPER see PEPPER 
(vegetable) 
CAYMAN ISLANDS 4:207 
CAYUGA 4:207 
CAYUSE 4:207-208 
CAYUSE (American Indians) 
Whitman, Marcus 19:354 
CB RADIO see CITIZENS BAND RADIO 
CBS see RADIO AND TELEVISION 
BROADCASTING 
CD see COMPACT DISC 
CD-ROM 
computer 5:152, 5:153 
CEAUSESCU, NICOLAE 4:208 
CEBU (city) (Philippines) 4:208 
CEBU (island) (Philippines) 4:208 
CECILIA, SAINT 4:208 
CEDAR 4:208-209 
lumber 11:395 
southern white cedar 17:238 
CEDAR RAPIDS (lowa) 4:209 
CELA, CAMILO JOSE 4:209 
CELADON 4:209 
Korean art 11:103 
pottery and porcelain 15:157 
CELAN, PAUL 4:209 
CELEBES see SULAWESI (Indonesia) 
CELERY 4:209 
vegetable 19: 134 
CELESTA 4:209 
CELESTIAL MECHANICS 4:210 
astrolabe 2:219-220 
astrometry 2:221-222 
astronautics 2:223 
astronomy and astrophysics 2:224- 
231 


Borelli, Giovanni Alfonso 3:231 
Galaxy, The 8:144-146 
Kepler, Johannes 11:50-51 
Kepler's laws 11:51-52 
Lagrange, Joseph Louis de 11:142 
Newton, Sir lsaac 13:318-319 
perturbation 14:329 
Poincaré, Henri 15:80 
CELESTIAL SPHERE 4:210 
constellation 5:208 
coordinate systems 5:241-242 
equinox 7:89 
High Energy Astronomical 
Observatory 9:236 
solar system 17:180 
CELESTINE V, POPE 4:210 
CELESTITE 4:210 
CELIBACY 4:210 
CELINE, LOUIS FERDINAND 4:210-211 
CELL 4:211-216 
anatomy 1:364 


atrophy 2:255 
biology 3:29, 3:131 
blood 3:177-180 
cancer 4:96-99 
cholesterol 4:369-370 
classes 4:211 
cytology 5:393 
cytoplasm 5:393 
death and dying 6:44-45 
development 6:/1J-113 
division 4:213-215 
enzyme 6:/6-79 
eukaryote 7:126 
flagella 7:330-331 
growth 9:63-66 
histology 9:253 
human body 9:368 
immunity (biology) 10:51-53 
life span 11:285 
metabolism 12:283-286 
mitochondrion 12:411-412 
mutation 13:165-166 
oncogene 14:91-92 
prokaryote 15:244 
protoplasm 15:254 
regeneration 16:10-J/ 
replication 
genetic code 8:203-206 
genetic engineering 8:209-211 
reproduction 
sex 17:6 
zygote 20:128 
ribosome 16:81 
theory 
Schwann, Theodor, and Schleiden, 
Matthias Jakob 16:344 
tissue, animal 18:264 
tissue culture 18:264-265 
wood 19:406-407 
CELL, ELECTRIC see BATTERY; 
ELECTROCHEMISTRY 
CELL PHYSIOLOGY 4:216 
active transport 1:81-82 
aging 1:171-173 
CELLINI, BENVENUTO 4:216-217 
gold and silver work 8:346, 8:347 
Mannerism (art) 12:102 
sculpture 13:365, 16:364 
CELLO 4:217 
Casals, Pablo 4:164-165 
Rostropovich, Mstislav 16:178 
CELLOPHANE 4:217 
CELLULAR RADIO 4:217-218 
telephone 18:156 
CELLULOID 4:218 
CELLULOSE 4:218 
polysaccharide 15:118 
products 
paper 14:227-229 
rayon 15:397 
resin 16:53 
CELSIUS SCALE 4:218 
temperature 18:167 
CELTIC ART 4:218-220 
Book of Kells 3:2/9, 3:223 
calligraphy 4:39 
European prehistory 7:149 
glassware, decorative 8:324 
gold and silver work 8:345, 8:346 
jewelry 10:354 
CELTIC LANGUAGES 4:220-221 


English language 7:54-55° 
historical linguistics 9:254 
lrish literature 10:236-237 
Scotland 16:354 
CELTIC LITERATURE see IRISH 
LITERATURE; SCOTTISH 
LITERATURE; WELSH 
LITERATURE 
CELTIC MYTHOLOGY see MYTHOLOGY 
CELTS 4:221-222 
European prehistory 7:149 
Great Britain, history of 9:4 
Halloween 9:116 
Hallstatt 9:116-117 
Ireland, history of 10:231 
mythology 13:179-180 
Scotland 16:354 
CEMENT AND CONCRETE 4:222-223 
bridge (engineering) 3:306 
building construction 3: 362-363 
Morgan, Julia 13:78 
Nervi, Pier Luigi 13:249 
roads and highways 16:107-108 
CEMETERY 4:223-224 
burial 3:380 
CENOZOIC ERA see EARTH, 
GEOLOGICAL HISTORY OF; 
GEOLOGIC TIME 
CENSORSHIP 4:224-227 
film, history of 7:266, 7:267, 7:269, 
7:270 
Hays, Will 9:168 
Freedom of Information Act 8:55 
freedom of the press 8:55-56 
freedom of speech 8:57-58 
Index (Roman Catholic) 10:68-69 
literature 
Aksenov, Vasily Pavlovich 1:215 
Bowdler, Thomas 3:256 
Lady Chatterley’s Lover 11:138 
Lawrence, D. H. 11:208-209 
Miller, Henry 12:363 
Solzhenitsyn, Aleksandr 17:185- 
186 
Ulysses 18:411 
newspaper 13:316-317 
pornography 15:133-134 
CENSUS 4:227 
Domesday Book 6:201 
CENTAUR (rocket) 4:227-228 
CENTAUR (mythology) 4:228 
CENTAURUS 4:228 
CENTENNIAL EXPOSITION 4:228 
CENTER OF GRAVITY 4:228 
CENTERS FOR DISEASE CONTROL 


4:228 
CENTIGRADE SCALE see CELSIUS 
SCALE 
CENTIPEDE 4:228-229 
CENTRAL (Scotland) 4:229 
CENTRAL AFRICAN REPUBLIC 4:229- 
231 
economic activity 4:229-230 
flag 4:229 
history and government 4:229-231 
land 4:229 
map 4:230 
people 4:229-230 
Pygmy 15:305-306 
CENTRAL AMERICA 4:231-232 
archaeology 2:82, 2:83 


CHANGCHUN We 


flags 7:324 
geography 4:231 
history and economy 4:231-232 
Organization of American States 
14:136-137 
slavery 17:116 
Tordesillas, Treaty of 18:291 
See also MESOAMERICA 
human rights 9:370 
Indian languages, American 10:87, 
10:88 
North America 13:361-370 
physical features 
Yucatan Peninsula 20:89 
vegetation and animal life 
quetzal 15:332-333 
See also specific country names 
CENTRAL AMERICAN FEDERATION 
4.232 
Costa Rica 5:283 
Morazan, Francisco 13:75 
Nicaragua 13:324 
CENTRAL ASIA 4:232 
Islamic art and architecture 10:256- 
Zoe 
See also specific country names 
CENTRAL BANK 4:232-233 
Bank of Canada 2:372 
Bank of England 2:372-373 
banking systems 2:374 
discount rate 6:160 
dollar 6:196 
Federal Reserve System 7:229 
gold standard 8:347 
national bank 13:202 
CENTRAL EUROPE 4:233 
European prehistory 1:148, 7:144- 
145 


CENTRAL INTELLIGENCE AGENCY 
4:233 


Allende, Salvador 1:276-277 
Bay of Pigs invasion 3:14 
Dulles, Allen Welsh 6:263 
Eisenhower, Dwight D. 6:378 
Office of Strategic Services 14:59 
Webster, William H. 19:309 
CENTRAL NERVOUS SYSTEM see 
NERVOUS SYSTEM 
CENTRAL PACIFIC RAILROAD see 
TRANSCONTINENTAL RAILROAD 
CENTRAL PARK (New York City) 4:233- 
234 


Olmsted, Frederick Law 14:84 
CENTRAL POWERS 4:234 
CENTRAL PROCESSING UNIT 4:234 

computer 5:151, 5:153, 5:154 

computer, personal 5:154-155 

computer languages 5:159-161 

computer memory 5:162 

computer terminal 5:164 

input-output devices 10:162 
CENTRAL TREATY ORGANIZATION 

4:234 
CENTRIFUGAL AND CENTRIPETAL 
FORCES 4:234 

motion, circular 13:101 
CENTRIFUGE 4:234-235 
CENTURY PLANT see AGAVE 
CEPHALIC INDEX 4:235 
CEPHALOCHORDATA 4:235 

animal 1:392 


CEPHALOPOD see MOLLUSK 
CEPHALOSPORINS 
antibiotics 2:26 
CEPHEIDS see VARIABLE STAR 
CERAMICS 4:235-237 
antique collecting 2:33-34 
Chinese art and architecture 4:352, 
4:353 
pre-Columbian art and architecture 
Nazca 13:229 
Wedgwood, Josiah 19:309-310 
CERBERUS 4:237 
CEREAL see BREAKFAST CEREAL; 
GRAIN; specific grain names 
CEREBELLUM 
brain 3:272, 3:273 
CEREBRAL CORTEX 
brain 3:273, 3:274 
CEREBRAL PALSY 4:237-238 
CEREBRUM 
brain 3:270-271 
CERES (astronomy) 4:238 
Gauss, Carl Friedrich 8:184 
CERES (mythology) 4:238 
CERF, BENNETT 4:238 
CERIUM 4:238 
CERN LABORATORY see EUROPEAN 
ORGANIZATION FOR NUCLEAR 
RESEARCH 
CERNAN, EUGENE A. 
Apollo Program 2:48 
CERRO TOLOLO INTER-AMERICAN 
OBSERVATORY 4:238 
CERTIFIED PUBLIC ACCOUNTANT 
accounting 1:71 
CERTIORARI 
Supreme Court of the United States 
18:33 
CERUSSITE 4:238 
CERVANTES SAAVEDRA, MIGUEL DE 
4:238-239 
Don Quixote 6:206-207 
novel 13:402, 13:403 
Spanish literature 17:282 
CERVICITIS 4:239 
CERVIX (uterus) 
cancer 
Pap test 14:222 
__ papilloma 14:230 
CESAIRE, AIME 4:239 
CESAREAN SECTION 4.239 
CESIUM 4:239 
CESPEDES, CARLOS MANUEL DE 4:239 
Ten Years’ War 18:174 
CETACEAN 4:239-240 
CETEWAYO, KING OF THE ZULUS 4:240 
CEYLON see SRI LANKA 
CEZANNE, PAUL 4:240-241 
cubism 5:365 
impressionism (art) 10:58 
still-life painting 17:372 
CFCS see CHLOROFLUOROCARBONS 
CHABRIER, EMMANUEL 4:241 
CHACO 4:241 
CHACO CANYON (New Mexico) 4:241 
archaeoastronomy 2:74 
CHACO WAR 4:241 
CHACONNE see PASSACAGLIA AND 
CHACONNE 
CHAD 4:241-243 
economy and history 4:242, 4:243 


flag 4:242 
land and people 4:241-243 
map 4:243 
CHAD, LAKE 4:243 
CHADIC LANGUAGES see AFROASIATIC 
LANGUAGES 
CHADLI, BENJEOIO 4:243 
CHADWICK, FLORENCE 4:244 
CHADWICK, GEORGE WHITEFIELO 
4:244 
CHADWICK, JAMES 
atom 2:250, 2:251 
element 6:411 
neutron 13:263 
CHAOWICK, LYNN 4:244 
CHAFFEE, ROGER 
Apollo program 2:46 
CHAGALL, MARC 4:244-245 
CHAGAS’ DISEASE see 
TRYPANOSOMIASIS 
CHAIKIN, JOSEPH 4:245 
acting 1:80 
CHAIN (technology) 
machine 12:17, 12:19 
CHAIN OF BEING 4:245 
CHAIN REACTION 4:245 
free radical 8:53 
inhibitor 10:158 
CHAIR 4:245-246 
furniture 8:13] 
CHAKA see SHAKA 
CHALCEDON, COUNCIL OF 4:246 
Eutyches 7:151 
CHALCEDONY 4:246 
bloodstone 3:181 
onyx 14:99 
CHALCOPYRITE 4:246 
CHALDEA 4:246 
Belshazzar 3:67 
CHALET see HOUSE (in Western 
architecture) 
CHALIAPIN, FYODOR IVANOVICH 4:247 
CHALK 4:247 
calcium carbonate 4:20 
foraminifera 7:394, 7:395 
CHALLANS, MARY see RENAULT, MARY 
CHALLENGER (space shuttle) 
space programs, national 17:25/7- 
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Space Shuttle 17:261, 17:262, 
17:263 


CHALLENGER EXPEDITION see 
OCEANOGRAPHY 
CHAMBER OF COMMERCE 4:247 
CHAMBER MUSIC 4:247-248 
Bach, Carl Philipp Emanuel 2:324 
Bach, Johann Sebastian 2:324-325 
Beethoven, Ludwig van 3:42 
Boccherini, Luigi 3:193 
divertimento 6:172 
Dvorak, Antonin 6:284 
English music 7:67 
Haydn, Franz Josef 9:165-166 
Mozart, Wolfgang Amadeus 13:118- 
119 
music 13:148, 13:149 
Nielsen, Carl 13:329 
Telemann, Georg Philipp 18:154 
CHAMBERLAIN, SIR AUSTEN 4:248 
CHAMBERLAIN, HOUSTON STEWART 
4.248 


racism 15:344 
CHAMBERLAIN, JOHN 4:248 
CHAMBERLAIN, JOSEPH 4:248-249 
CHAMBERLAIN, NEVILLE 4:249 
World War II 20:26, 20:27 
CHAMBERLAIN, WILT 4:249 
basketball 2:409 
CHAMBERLAIN’S MEN 4:249 
Burbage, Richard 3:376 
CHAMBERS, EPHRAIM 
encyclopedia 7:28 
CHAMBERS, WHITTAKER see HISS, 
ALGER 
CHAMELEON 4:249-250 
coloration, biological 5:109 
lizard 11:329-330 
CHAMOIS 4:250 
CHAMOMILE 4:250 
CHAMORRO 4:250 
CHAMORRO, VIOLETA BARRIOS DE 
4:250 
Nicaragua 13:324 
CHAMPA (Indochina) 4:250 
CHAMPAGNE (France) 4:250-251 
CHAMPAGNE (wine) 4:251 
CHAMPAIGN-URBANA (Illinois) 4:251 
CHAMPAIGNE, PHILIPPE OE 4:251 
CHAMPLAIN, LAKE 4:251 
CHAMPLAIN, SAMUEL DE 4:251-252 
Quebec 15:326 
CHAMPLEVE 
enamel 7:26 
CHAMPOLLION, JEAN FRANCOIS 4:252 
archaeology 2:79, 2:80 
CHAN, CHARLIE 
Biggers, Earl Derr 3:112 
CHAN CHAN (Peru) 4:252-253 
CHANCE see PROBABILITY 
CHANCELLOR 4:253 
CHANCELLOR, JOHN 4:253 
CHANCELLOR, RICHARO 4:253 
Northeast Passage 13:384 
CHANCELLORSVILLE, BATTLE OF 4:253 
Civil War, U.S. 5:23 
Jackson, Stonewall 10:30 
CHANCERY 4:253 
CHANDELIER 4:253 
CHANDIGARH (India) 4:253 
Le Corbusier 11:213 
CHANOLER, HAPPY 4:253 
CHANOLER, RAYMONO T. 4:253 
CHANOLER, ZACHARIAH 4:253-254 
CHANDRAGUPTA MAURYA, EMPEROR 
OF INDIA 4:254 
Asia 2:204 
CHANORASEKHAR, SUBRAHMANYAN 
4.254 
CHANEL, COCO 4:254 
Art Deco 2:161 
fashion design 7:219 
CHANEY, LON 4:254 
CHANG CHIH-TUNG see ZHANG 
ZHIDONG (Chang Chi-tung) 
CHANG HSUEH-LIANG see ZHANG 
XUELIANG (Chang Hsueh-liang) 
CHANG JIANG (Yangtze River) 4:254- 
255 


CHANG TSO-LIN see ZHANG ZUOLIN 
(Chang Tso-lin) 

CHANGCHUN (Ch’ang-ch’un) (China) 
4.255 
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CHANNEL ISLANDS (California) see 
SANTA BARBARA ISLANDS 
CHANNEL ISLANOS (United Kingdom) 
4:255-256 
Guernsey 9:76 
Jersey 10:346 
CHANNING, WILLIAM ELLERY 4:256 
Unitarianism 19:16 
CHANSON 4:256 
cabaret 4:3-4 
chamber music 4:247 
CHANSONS DE GESTE 4:256 
French literature 8:73 
Roland 16:136 
CHANT see PLAINSONG 
CHANUKAH 4:256 
Maccabees (family) 12:7 
CHAO MENG-FU see ZHAO MENGFU 
CHAO TZU-YANG see ZHAO ZIYANG 
CHAOS 4:256 
CHAOS THEORY 4:256-257 
CHAPARRAL 4:257-258 
CHAPBOOK 4:258 
CHAPEL HILL (North Carolina) 4:258 
CHAPLIN, CHARLIE 4:258-259 
film, history of 7:266-267, 7:268 
CHAPMAN, GEORGE 4:259 
CHAPMAN, JOHN 4:259 
CHAPPE, CLAUDE 
semaphore 16:392-393 
CHAPULTEPEC (Mexico) 4:259 
CHAR 4:259 
CHARACIN 4:260 
hatchetfish 9:154 
tetra 18:194 
tropical fish 18:348, 18:349 
CHARACTER (literature) 
narrative and dramatic devices 
13:195 
CHARAOES 4:260 
CHARCOAL 4:260 
carbon 4:125, 4:126 
CHARCOT, JEAN MARTIN 4:260 
psychoanalysis 15:264 
CHARDIN, JEAN BAPTISTE 4:260-261 
CHARDONNET, HILAIRE BERNIGAUD, 
COMTE DE see RAYON 
CHARGE, ELECTRIC see COULOMB 
CHARGE-COUPLED DEVICE 4:261 
information storage and retrieval 
10:153 
CHARGE OF THE LIGHT BRIGADE, THE 
(poem) 4:261 
Crimean War 5:333 
CHARIOT 4:261 
wagon 19:240 
wheel 19:343 
CHARISMATIC MOVEMENT 4:261-262 
CHARITABLE TRUSTS see 
FOUNDATIONS AND 
ENDOWMENTS 
CHARLEMAGNE, FRANKISH EMPEROR 
(Charles the Great) 4:262-263 
Adrian |, Pope 1:99 
Belgium 3:58 
Carolingian art and architecture 
4: 147-148 
cathedrals and churches 4:187- 
188 
tapestry 13: 1/4 
education 6:343 


CHANNEL ISLANDS 


France, history of 8:25 
Franks 8:45 
Germany, history of 8:275 
CHARLEROI (Belgium) 4:263 
CHARLES, JACQUES 4:263 
gas laws 8:177 
atmosphere 2:243 
CHARLES, PRINCE OF WALES 4:263 
CHARLES, RAY 4:263 
CHARLES THE BOLD, DUKE OF 
BURGUNDY 4:263 
Burgundy 3:380 
CHARLES MARTEL 4:264 
Aquitaine 2:57 
Carolingians (dynasty) 4:148-149 
Germany, history of 8:275 
CHARLES I, EMPEROR OF AUSTRIA- 
HUNGARY 4:264 
CHARLES I, KING OF ENGLANO, 
SCOTLAND, ANO IRELAND 4:264 
Cromwell, Oliver 5:343 
English art and architecture 7:48, 
7:49 
English Civil War 7:53 
Hampden, John 9:124 
Henrietta Maria 9:202 
Mary, Queen of Scots 12:156 
Rupert, Prince 16:198 
Strafford, Thomas Wentworth, Ist 
Earl of 17:386-387 
CHARLES II, KING OF ENGLAND, 
SCOTLANO, AND IRELAND 
4:264-265 
Anglo-Dutch Wars 1:383 
English Civil War 7:53 
Monmouth, James Scott, Duke of 
13:427 
Restoration 16:59 
Test Acts 18:193 
CHARLES I, KING OF FRANCE AND 
FRANKISH EMPEROR see 
CHARLEMAGNE, FRANKISH 
EMPEROR (Charles the Great) 
CHARLES II, FRANKISH EMPEROR 
(Charles the Bald) 4:265 
Carolingians (dynasty) 4:149 
CHARLES II!, FRANKISH EMPEROR 
(Charles the Fat) 4:265 
CHARLES III, KING OF FRANCE 
(Charles the Simple) 4:265 
CHARLES IV, KING OF FRANCE 
(Charles the Fair) 4:265 
CHARLES V, KING OF FRANCE (Charles 
the Wise) 4:266 
CHARLES VI, KING OF FRANCE 
(Charles the Mad or Well- 
Beloved) 4:266 
CHARLES VII, KING OF FRANCE 
(Charles the Well-Served) 4:266 
Pragmatic Sanction 15:173 
CHARLES VIII, KING OF FRANCE 4:266 
Italian Wars 10:278 
CHARLES X, KING OF FRANCE 4:266- 
26/7 
CHARLES IV, KING OF GERMANY AND 
HOLY ROMAN EMPEROR 4:267 
Germany, history of 8:277 
CHARLES V, HOLY ROMAN EMPEROR 
4:267-269 
Augsburg Confession 2:260 
Germany, history of 8:277, 8:278 


Spain, history of 17:272 
Titian 18:267 
CHARLES VI, HOLY ROMAN EMPEROR 
4:269 
Pragmatic Sanction 15:173 
CHARLES VII, HOLY ROMAN EMPEROR 
4:269 
CHARLES |, KING OF HUNGARY 
(Charles Robert) 4:269 
CHARLES I, KING OF NAPLES (Charles 
of Anjou) 4:269 
Angevins (dynasties) 1:381 
Sicilian Vespers 17:66 


CHARLES II, KING OF NAPLES (Charles 


the Lame) 4:269-270 
CHARLES III, KING OF NAPLES 
(Charles of Durazzo) 4:270 
CHARLES |, KING OF PORTUGAL 4:270 
CHARLES |, KING OF SPAIN see 
CHARLES V, HOLY ROMAN 
EMPEROR 
CHARLES II, KING OF SPAIN 4:270 
CHARLES III, KING OF SPAIN 4:270 
archaeology 2:80 
CHARLES IV, KING OF SPAIN 4:270- 
271 
CHARLES IX, KING OF SWEOEN 4:271 
CHARLES X, KING OF SWEOEN 4:271 
CHARLES XI, KING OF SWEOEN 4:271 
CHARLES XII, KING OF SWEDEN 4:271 
Northern War, Great 13:387 
CHARLES XIV JOHN, KING OF SWEOEN 
4:271 
CHARLES XVI GUSTAV, KING OF 
SWEOEN 4:271 
CHARLES’S LAW see GAS LAWS 
CHARLESTON (dance) 4:271-272 
CHARLESTON (South Carolina) 4:272 
CHARLESTON (West Virginia) 4:272 
CHARLOTTE (North Carolina) 4:272 
CHARLOTTE AMALIE (Virgin Islands) 
4:272 
Virgin Islands 19:208 
CHARLOTTE’S WEB (story) 4:272 
CHARLOTTESVILLE (Virginia) 4:273 
CHARLOTTETOWN (Prince Edward 
Island) 4:273 
CHARM (amulet) see AMULET 
CHARM (quantum mechanics) see 
QUARK 
CHAROLAIS CATTLE see CATTLE AND 
CATTLE RAISING 
CHARON 4:273 
CHARPENTIER, GUSTAVE 4:273 
CHARPENTIER, MARC ANTOINE 4:273 
CHARTER 4:273 
CHARTER OAK 4:273 
CHARTERHOUSE see CARTHUSIANS 
CHARTERHOUSE OF PARMA, THE 
(novel) 
Stendhal 17:359-360 
CHARTISM 4:273 
CHARTRES (France) 4:274 
CHARTRES CATHEDRAL 4:274 
architecture 2:92 
art 2:149-150 
Gothic art and architecture 8:369, 
8:37] 
sculpture 16:364 
stained glass 17:328 
CHARYBDIS see SCYLLA AND 


CHARYBDIS 

CHASE, LUCIA 4:274 

American Ballet Theatre 1:310 
CHASE, SALMON P. 4:274 
CHASE, SAMUEL 4:274 

impeachment 10:54 
CHASE, WILLIAM MERRITT 4:274-275 
CHASIDISM see HASIDISM 
CHASTITY BELT 4:275 
CHATEAU 4:275-276 

Gothic art and architecture 8:374- 


CHATEAU FRONTENAC (Canada) 
Canadian art and architecture 4:86, 
4:87 
CHATEAUBRIANO, FRANCOIS RENE, 
VICOMTE DE 4:276 
CHATHAM, WILLIAM PITT, 1ST EARL OF 
see PITT, WILLIAM (the Elder) 
CHATTAHOOCHEE RIVER 4:276 
CHATTANOOGA (Tennessee) 4:276 
CHATTANOOGA, BATTLES OF 4:276 
Civil War, U.S. 5:23-24, 5:25 
Grant, Ulysses S. 8:399 
Sheridan, Philip H. 17:37 
Thomas, George Henry 18:231 
CHATTEL see PROPERTY 
CHATTERJEE, BANKIM CHANDRA 
4:276-277 
CHATTERTON, THOMAS 4:277 
CHAUCER, GEOFFREY 4:277-278 
Canterbury Tales, The 4:110 
English language 7:55 
English literature 7:57, 7:58 
Roman de la Rose, Le 16:142 
CHAUNCY, CHARLES 4:278 
CHAUSSON, ERNEST 4:278 
CHAUTAUQUA 4:278 
Vincent, John Heyl 19:204 
CHAVEZ, CARLOS 4:278 
CHAVEZ, CESAR 4:278 
boycott 3:262 
Chicano 4:313 
Hispanic Americans 9:250 
migrant labor 12:354-355 
CHAVIN DE HUANTAR 4:278-279 
CHAYEFSKY, PADDY 4:279 
CHECK (finance) 4:279 
draft (banking) 6:224 
CHECKERS 4:279 
CHEDDAR (England) 4:279-280 
CHEESE 4:280-282 
CHEETAH 4:282 
cat family 4:180 
CHEEVER, JOHN 4:282 
CHEFS see COOKING 
CHEKA (secret police) 
Dzerzhinsky, Feliks Edmundovich 
287 


CHEKHOV, ANTON 4:282-283 
Cherry Orchard, The 4:302 
Russian literature 16:2/5 
theater, history of the 18:2/4 

CHEKIANG (China) see ZHEJIANG 

(Chekiang) (China) 

CHELATION 4:283 

CHELSEA WARE 4:283 
pottery and porcelain 15:159 

CHELYABINSK (USSR) 4:283 

CHEMAKUM see QUILEUTE-HOH AND 

CHEMAKUM 
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CHEMICAL ANALYSIS 
mineral 12:373 
CHEMICAL AND BIOLOGICAL WARFARE 
4:283-286 
chlorine 4:366 
dioxin 6:156 
gas mask 8:178 
tear gas 18:138 
Vietnam War 19:194 
World War | 20:21, 20:14, 20:19 
CHEMICAL BOND 4:286-287 
carbon 4:125 
chelation 4:283 
chemical energy 4:287 
chemical symbolism and notation 
4:292-293 
chemistry, history of 4:297 
compound, chemical 5:144 
conjugation 5:187 
coordination compounds 5:243 
electron 6:401-402 
element 6:412 
inorganic chemistry 10:161 
metal 12:287 
molecule 13:18 
monomer 13:43 
organic chemistry 14:132-133 
Pauling, Linus Carl 14:273 
plastics 15:54 
reaction, chemical 15:398-399 
resonance (chemistry) 16:54 
thermochemistry 18:220-221 
valence 19:108-109 
CHEMICAL COMBINATION, LAWS OF 
4:287 
stoichiometry 17:378-379 
CHEMICAL ENERGY 4:287 
combustion 5:117-118 
CHEMICAL ENGINEERING see 
ENGINEERING 
CHEMICAL EQUILIBRIUM see 
CHEMICAL KINETICS AND 
EQUILIBRIUM 
CHEMICAL INDUSTRY 4:287-290 
Bhopal (India) 3:99 
calcite 4:19-20 
chemistry 4:294 
Dow, Herbert Henry 6:221 
electrolysis 6:397 
freon 8:85 
manufacturing, history of 12:109 
organic chemistry 14:135-136 
ae and pest control 14:334- 


petrochemicals 14:342-343 
petroleum industry 14:350 
pigment 15:12-13 
plastics 15:53-56 
pollutants, chemical 15:106-108 
refrigeration 16:8-9 
resin 16:53 
rubber 16:187-189 
soap and detergent 17:144-145 
soda 17:167 
sodium 17:168 
sulfur 18:14 
tanker 18: 107 
teflon 18:149-150 
wax 19:296 
CHEMICAL INSTRUMENTATION see 
CHEMISTRY— instrumentation 


CHEMICAL KINETICS AND 
EQUILIBRIUM 4:290-291 
chemical symbolism and notation 
4:292-293 
CHEMICAL NOMENCLATURE 4:291-292 
CHEMICAL PHYSICS see PHYSICAL 
CHEMISTRY 
CHEMICAL REACTION see REACTION, 
CHEMICAL 
CHEMICAL SYMBOLISM AND NOTATION 
4:292-293 
CHEMIN DE FER 4:293 
CHEMISTRY 4:293-295 
analytical chemistry 1:359 
astrochemistry 2:219 
biochemistry 3:122-124 
chemical bond 4:286-287 
chemical combination, laws of 
4:28] 
chemical energy 4:287 
chemical industry 4:287-290 
chemical kinetics and equilibrium 
4:290-291 
chemical nomenclature 4:291-292 
compound, chemical 5:144 
configuration 5:174 
dissociation 6:168-169 
electrochemistry 6:394-395 
flash point 7:333 
fossil record 8:7-8 
fractionation 8:17 
free radical 8:53 
geochemistry 8:222-223 
hydrate 9:396 
hydrolysis 9:406 
hydroxyl group 9:408 
inorganic chemistry 10:161 
instrumentation 4:294 
Bunsen burner 3:374 
centrifuge 4:234-235 
chromatography 4:380-382 
indicator 10:127-128 
polarimeter 15:92 
polarography 15:93-94 
isomer 10:261 
membrane chemistry 12:251 
mole (unit of substance) 13:18 
molecular weight 13:18 
molecule 13:18 
Nobel Prize winners (table) 13:349- 
352 


optical activity 14:109 

organic chemistry 14:131-136 

osmosis 14:147-148 

periodic table 14:310-312 

pH 14:353 

phase equilibrium 14:356-358 

phlogiston theory 14:379 

photochemistry 14:388-389 

physical chemistry 14:406-407 

precipitation 15:182 

qualitative chemical analysis 
15:316 

quantitative chemical analysis 
15:317 

quantum mechanics 15:319 

radical 15:349 

reaction, chemical 15:398-399 

solubility 17:185 

solution 17:185 

solvent 17:185 


spectroscopy 17:292-293 
stereochemistry 17:363-364 
stoichiometry 17:378-379 
sublimation 17:407 
suspension 18:46 
titration 18:270 
See also ELEMENT 

CHEMISTRY, HISTORY OF 4:295-299 
alchemy 1:242-244 
Arrhenius, Svante August 2:145 
Baeyer, Adolf von 2:335 
Berzelius, Jons Jakob 3:94 
Boyle, Robert 3:262-263 
Bunsen, Robert Wilhelm 3:374 
Cannizzaro, Stanislao 4:105 
Dalton, John 5:410 
Davy, Sir Humphry 6:31-32 
element 6:409-412 
Langmuir, Irving 11:167 
Lavoisier, Antoine Laurent 11:201- 


Liebig, Justus, Baron von 11:279 
Mendeleyev, Dmitry Ivanovich 
12:256-257 
Priestley, Joseph 15:215 
Ramsay, Sir William 15:382 
Sanger, Frederick 16:283 
Scheele, Carl Wilhelm 16:327 
van't Hoff, Jacobus Henricus 19:123 
See also other specific names and 
related subjects 
CHEMNITZ (Germany) 4:299 
CHEMOTHERAPY 
cancer 4:100 
CHEMOTROPISM see TROPISM 
CHENEY, RICHARD B. 4:299 
CHENG-CHOU (China) see ZHENGZHOU 
(Cheng-chou) (China) 
CHENG HO see ZHENG HE (Cheng Ho) 
CHENGOU (Ch’eng-tu) (China) 4:300 
CHENIER, ANORE 4:300 
CHENILLE PLANT 4:300 
CHENNAULT, CLAIRE L. 4:300 
World War Il 20:32 
CHEOPS see KHUFU, KING OF EGYPT 
CHEPHREN see KHAFRE, KING OF 
EGYPT 
CHERBOURG (France) 4:300 
CHERENKOV, PAVEL ALEKSEYEVICH 
4:300 
CHERENKOV RADIATION 4:300 
gamma-ray astronomy 8:160 
CHERNENKO, KONSTANTIN 4:301 
CHERNOBYL (USSR) 4:301 
nuclear energy 13:407 
nuclear reactor 13:412 
CHERNOZEM see SOIL 
CHEROKEE (American Indians) 4:301 
Five Civilized Tribes 7:314-315 
Fredonian Rebellion 8:53 
Jackson, Andrew 10:299 
Ross, John 16:176 
Sequoya 16:403 
Watie, Stand 19:291 
writing systems, evolution of 20:52 
CHERRY 4:302 
CHERRY ORCHARD, THE (play) 4:302 
CHERT AND FLINT 4:302 
Paleolithic Period 14:201 
quartz 15:323-324 
sedimentary rock 16:383 


CHERUBIM AND SERAPHIM see ANGEL 
CHERUBINI, LUIGI 4:302-303 
CHESAPEAKE (ship) 4:303 
CHESAPEAKE BAY (Maryland) 4:303 
CHESAPEAKE BAY RETRIEVER 4:303 
CHESHIRE (England) 4:303 
CHESNUTT, CHARLES WADDELL 4:303 
CHESS 4:304-306 
Capablanca, José Raul 4:112 
computer chess 4:306 
Fischer, Bobby 7:293 
game theory 8:158 
history 4:306 
Karpov, Anatoly 11:24 
Kasparov, Gary 11:25 
moves of pieces 4:304 
Spassky, Boris 17:288 
CHEST (anatomy) 4:306 
CHESTER (England) 4:306 
CHESTER (Pennsylvania) 4:306 
CHESTERFIELO, PHILIP DORMER 
STANHOPE, 4TH EARL OF 4:306 
CHESTERTON, G. K. 4:306-307 
CHESTNUT 4:307 
nut 14:10 
CHETUMAL (Mexico) 4:307 
CHEVALIER, GUILLAUME SULPICE see 
GAVARNI, PAUL 
CHEVALIER, MAURICE 4:307 
CHEVERUS, JEAN LOUIS LEFEBVRE OE 
4:307 
CHEVROTAIN 4:307-308 
CHEWING GUM 4:308 
CHEYENNE (American Indians) 4:308 
Black Kettle 3:162 
Sand Creek Massacre 16:280 
CHEYENNE (Wyoming) 4:308 
CHEYNE-STOKES RESPIRATION 
apnea 2:44 
CH’! PAI-SHIH see QI BAISHI 
CHIANG CH’ING see JIANG QING 
CHIANG CHING-KUO 4:309 
Taiwan 18:98-99 
CHIANG KAI-SHEK 4:309 
China, history of 4:346 
Kuomintang (Guomindang) 11:117 
Northern Expedition 13:385 
Taiwan 18:96, 18:98 
Zhang Xueliang (Chang Hsueh- 
liang) 20:110 
CHIANG MAI (Thailand) 4:309 
CHIANG TSE-MIN see JIANG ZEMIN 
(Chiang Tse-min) 
CHIAPAS (Mexico) 4:309 
CHIAROSCURO 4:309 
art 2:151 
Baldung-Grien, Hans 2:346-347 
graphic arts 8:401, 8:402 
Rembrandt 16:26 
CHIBCHA (American Indians) 4:310 
CHICAGO (Illinois) 4:310-312 
architecture 
American art and architecture 
1:300, 1:301 
Richardson, Henry Hobson 16:86 
Sears Tower 16:375 
skyscraper 17:112, 17:113 
history 4:310, 4:312 
Armour, Philip Danforth 2:135 
Daley, Richard J. 4:407 
Field (family) 7:256 
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Haymarket Riot 9:167 
Thompson, William Hale 18:233- 
234 
jazz 10:337 
map 4:311 
United States 19:42 
CHICAGO, ART INSTITUTE OF 4:312 
CHICAGO, UNIVERSITY OF 4-312 
Adler, Mortimer J. 1:96 
Great Books Program 9:4 
Harper, William Rainey 9:143-144 
Hutchins, Robert M. 9:391 
Manhattan Project 12:95 
Yerkes Observatory 20:78 
CHICAGO SCHOOL OF ARCHITECTURE 
see SKYSCRAPER 
CHICAGO SYMPHONY ORCHESTRA 
4:312 
American music 1:323 
Solti, Sir George 17:184 
CHICANO 4:312-313 
Arizona 2:119 
folk medicine 7:377 
Hispanic Americans 9:250-252 
United States, history of the 19:63, 
19:69-70 
CHICHEN ITZA (Mexico) 4:313-314 
Maya 12:203 
pre-Columbian art and architecture 
15:178 
Toltec 18:282 
Tula 18:366 
CHICHESTER (England) 4:314 
CHICHESTER, SIR FRANCIS 4:314 
CHICK-PEA 4:314 
CHICKADEE 4:314 
CHICKAMAUGA, BATTLE OF 4:314 
Civil War, U.S. 5:23-24 
Thomas, George Henry 18:231 
CHICKASAW (American Indians) 4:315 
Five Civilized Tribes 7:314-315 
CHICKEN 4:315 
egg 6:354 
poultry 15: 161-162 
CHICKEN POX 4:315 
herpes 9:224 
shingles 17:41-42 
CHICKWEED 4:315 
CHICLE 
chewing gum 4:308 
CHICORY 4:315-316 
vegetable 19:/33 
CHICOUTIMI (Canada) 4:316 
CHIEF 4:316 
CH'IEN-LUNG see QIANLONG 
CHIFFON 4:316 
CHIFLEY, JOSEPH BENEDICT 4:316 
CHIGGER 4:316 
CHIHUAHUA (city in Mexico) 4:316 
CHIHUAHUA (dog) 4:316-317 
CHIHUAHUA (state in Mexico) 4:317 
CHIKAMATSU MONZAEMON 4:317 
CHILD, JULIA 4:317 
CHILD, LYDIA MARIA 4:317 
CHILD ABUSE 4:317-318 
children’s rights 4:324 
pedophilia 14:284 
punishment 15:300 
CHILD CUSTODY 
divorce 6:175 
CHILD DEVELOPMENT 4:318-320 


CHICAGO, ART INSTITUTE OF 


adolescence 1:96-98 
bed-wetting 3:31 
Bettelheim, Bruno 3:97 
feral children 7:238 
Freud, Anna 8:87 
games 8:159-160 
hyperactivity 9:410 
infancy 10:144 
intelligence 10:176 
learning disabilities 11:218-219 
Luria, Aleksandr Romanovich 11:403 
open classroom 14:100 
Pestalozzi, Johann Heinrich 14:333 
Piaget, Jean 14:414 
play 15:66-67 
psycholinguistics 15:267 
psychology 15:271 
psychopathology 15:276 
reading education 15:399-400 
sex education 17:6 
sex roles 17:8-9 
sexual development 17:10-11 
social psychology 17:150 
speech development 17:296-297 
Spock, Benjamin 17:310 
CHILD LABOR 4:320 
Abbott, Grace 1:47 
labor union 11:131 
photography, history and art of 
14:397 
CHILD PSYCHIATRY 4:320 
CHILD PSYCHOLOGY see CHILD 
DEVELOPMENT: 
DEVELOPMENTAL PSYCHOLOGY 
CHILDBED FEVER see PUERPERAL 
FEVER 
CHILDE, V. GORDON 4:321 
archaeology 2:84 
civilization 5:30 
Neolithic Period 13:241 
CHILDERIC 
Franks 8:45 
CHILDHOOD DISEASES see DISEASES, 
CHILDHOOD 
CHILDREN see CHILD headings; 
CHILDREN’S headings; FAMILY; 
INFANCY; MINOR; PARENT; 
YOUNG PEOPLE 
CHILDREN’S CRUSADE 4:321 
CHILDREN’S LANGUAGE see 
PSYCHOLINGUISTICS 
CHILDREN’S LITERATURE 4:321-324 
authors 
Baum, L. Frank 3:12 
Collodi, Carlo 5:91 
Grahame, Kenneth 8:392 
Greenaway, Kate 9:39-40 
Grimm, Jacob and Wilhelm 9:53- 
54 
Hamilton, Virginia 9:121 
Kipling, Rudyard 11:75-76 
Lewis, C. S. 11:262 
Milne, A. A. 12:366 
Nesbit, E. 13:254 
Potter, Beatrix 15:156 
Saint-Exupéry, Antoine de 16:242 
Sendak, Maurice 16:397 
Seuss, Dr. 16:410 
Spyri, Johanna 17:319 
White, E. B. 19:349 
Wiggin, Kate Douglas 19:359 


Wilder, Laura Ingalls 19:361 
book illustration 
Pyle, Howard 15:306 
Rackham, Arthur 15:345 
Shepard, Ernest Howard 17:36 
encyclopedia 7:30 
fictional characters 
Drew, Nancy 6:241 
Hardy Boys 9:138 
Pinocchio 15:19 
folklore 7:379 
literary works 
Alice’s Adventures in Wonderland 
1:269-270 
Charlotte’s Web 4:272 
Grimm’s Fairy Tales 9:54 
“Hansel and Gretel” 9:132 
Heidi 9:189 
Peter Pan 14:337 
Swiss Family Robinson, The 18:67 
Through the Looking-Glass 18:240 
Wind in the Willows, The 19:380 
Winnie-the-Pooh 19:386 
Wizard of 0z, The 19:398 
Newbery Medal 13:310 
nursery rhymes 14:8 
CHILDREN’S RIGHTS 4:324 
adoption and foster care 1:98 
juvenile delinquency 10:415 
minor 12:389 
CHILE 4:324-327 
cities see specific city names 
climate 4:325 
economic activity 4:324, 4:326-327 
education and health 4:324, 4:326 
flag 4:324 
government 4:324, 4:327 
history 4:327 
Lautaro 11:200 
O'Higgins, Bernardo 14:61-62 
Pacific, War of the 14:172 
Pinochet Ugarte, Augusto 15:19 
Tacna-Arica Dispute 18:91 
land and resources 4:324-326 
map 4:325 
observatory, astronomical 14:26 
people 4:324, 4:326 
physical features 
Atacama Desert 2:232 
CHILI see PEPPER (vegetable) 
CHILLICOTHE (Ohio) 4:327 
CHILPANCINGO (Mexico) 4:327 
CHIMAERA 4:327-328 
CHIMBORAZO (Ecuador) 4:328 
CHIMERA see BELLEROPHON 
CHIMES see BELL 
CHIMNEY 4:328 
CHIMPANZEE 4:328-329 
animal communication 1:401 
ape 2:40-43 
Goodall, Jane 8:360 
primate 15:219 
CHIMU 4:329 
Chan Chan 4:252-253 
pre-Columbian art and architecture 
15:180-181 
CH'IN (dynasty) see QIN (Ch’in) 
(dynasty) 
CHIN (dynasties) see JIN (Chin) 
(dynasties) 
CHINA 4:329-339 


agriculture 4:338-339 
collective farm 5:89 
tea 18:133 
archaeology 2:74 
Andersson, Johan Gunnar 1:369 
Anyang 2:38 
oracle bones 14:113 
Peking man 14:286-287 
Shang (dynasty) 17:21 
art see CHINESE ART AND 
ARCHITECTURE 
birth control 2: 192 
Chinese calendar 4:356 
cities see specific city names 
climate 4:334 
dance 6:9 
demography 4:336 
population 15:128 
See also subheading birth control 
above 
economic activity 2:198, 2:199-200, 
4:330, 4:337-339 
education 4:330, 4:336-337, 6:342, 
6:346 
energy and power 4:338 
hydroelectric power 9:400 
flag 4: 330, 7:330 
forestry and fishing 4:339 
garden 8:168 
government 4:330, 4:339 
communism 5:135-136 
health and medicine 4:330, 4:337 
acupuncture 1:82-83 
medicine, traditional 12:236 
historic sites 
Forbidden City 7:395 
history see CHINA, HISTORY OF 
Inner Mongolia 10:159 
land 4:329, 4:330-335 
languages 4:336 
Esperanto 7:106 
Sino-Tibetan languages 17:92-93 
Ural-Altaic languages 19:84 
See also CHINESE LANGUAGE 
literature see CHINESE LITERATURE 
map 4:332-333 
martial arts 12:147 
music see CHINESE MUSIC 
people 4:330, 4:335 
Hui 9:351 
migration to the United States 
10:49, 10:50 
Uighur 18:406 
See also subheadings birth 
control; demography above 
philosophy see subheading religion 
below 
physical features 
Lop Nor 11:359 
Takli Makan Desert 18:99 
Yungang (Yiin-kang) 20:96 
provinces 4:329 
See also specific province names 
religion 4:336 
ancestor worship 1:366 
Buddhism 3:355 
Confucianism 2:201, 5:175-177 
Daoism (Taoism) 6: 16-17 
philosophy 14:379 
Pure Land Buddhism 15:302 
Zen Buddhism 20:107 


a 
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CHORAL MUSIC 183 
resources 4:335 JAPANESE WARS China 4:336 CHLORAMPHENICOL 
rivers, lakes, and waterways 4:334 Song (Sung) (dynasty) 17:190-191 Sino-Tibetan languages 17:92-93 antibiotics 2:27 
canal 4:93 Soong (family) 17:193 Southeast Asian languages 17:237- CHLORDANE 4:366 
Chang Jiang (Yangtze River) student movements 17:403 238 CHLORELLA 4:366 
4:254-255 Sui (dynasty) 18:9 CHINESE LANTERN PLANT 4.358 CHLORINE 4:366-367 
Grand Canal 8:394 Sun Yat-sen 18:24 CHINESE LITERATURE 4:358-359 CHLORITE MINERALS 4:367 


Huang He (Hwang Ho) 9:344-345 
Koko Nor 11:92 
Tarim River 18:119 
Xi Jian (Hsi Chiang) 20:65 
Yalu River 20:69 
Yuan River (Red River) 20:89 
rockets and missiles 16:/19-120 
soils 4:334 
space programs, national 17:259- 
260 
theater 
shadow play 17:16 
Tibet 18:247-248 
trade 4:339 
transportation 4:339 
junk (ship) 10:409-410 
railroad 15:377 
sampan 16:269 
vegetation and animal life 4:335 
panda 14:219 
redwood 15:4/4 
See also TAIWAN 
CHINA, HISTORY OF 4:339-347 
Asia 2:204-208 
Boxer Uprising 3:259 
calligraphy 4:40-42 
Cathay 4:187 
Cixi, Dowager Empress of China 
(Tz’u-hsi) 5:30 
communism 5:134, 5:135-136 
Cultural Revolution 5:368 
Gang of Four 8:163 
Confucianism 5:175-177 
cooking 5:237-238 
Deng Xiaoping (Teng Hsiao-p’ing) 
6:82-83 
erotica 7:98 
foot-binding 7:387 
Great Leap Forward 9:15 
Great Wall of China 2:201, 9:17 
Han (dynasty) 9:125 
historiography 9:255 
Hong Kong 9:288-290 
Jin (Chin) (dynasties) 10:363 
Korean War see KOREAN WAR 
Kuomintang (Guomindang) 11:117 
Northern Expedition 13:385 
Li Peng (Li P’eng) 11:266 
library 11:272, 11:273 
Lin Biao (Lin Piao) 11:299-300 
Long March 11:355 
Mao Zedong (Mao Tse-tung) 12:110- 
Ill 


medicine, history of 12:230 
Ming (dynasty) 12:377 
Mongols 13:37 

Open Door Policy 14:100-101 
Opium Wars 14:108 

Qin (Ch’in) (dynasty) 15:314 
Qing (Ch’ing) (dynasty) 15:314-315 
Shang (dynasty) 17:21 

ship 17:43-44, 17:45 

silk 17:80 

Silk Road 17:80 
Sino-Japanese Wars see SINO- 


Taiping Rebellion 18:96 
Taiwan 18:96-99 
Tang (T’ang) (dynasty) 18:05 
Vietnam 19:191 
Vietnam War 19:194 
wagon 19:240 
Wang Mang, Emperor 19:253 
warlords 19:258 
women in society 19:404-405 
World War | see WORLD WAR | 
World War Il see WORLD WAR II 
writing systems, evolution of 20:50, 
20:52 
Xia (Hsia) (dynasty) 20:65 
Yellow Emperor (Huang Di) 20:74 
Yuan (Yuan) (dynasty) 20:88-89 
Yuan Shikai (YUan Shih-k’ai) 20:89 
Zhang Zhidong (Chang Chih-tung) 
20:110 
Zhou (Chou) (dynasty) 20:111 
Zhou Enlai (Chou En-lai) 20:111 
Zuo Zongtang (Tso Tsung-t’ang) 
20:126-127 
CHINA, REPUBLIC OF see TAIWAN 
CHINA SEA, SOUTH 4:347 
Spratly Islands 17:316 
Thailand, Gulf of 18:207 
Tonkin, Gulf of 18:287 
CHINABERRY 4:347 
CHINAWARE see POTTERY AND 
PORCELAIN 
CHINCHILLA 4:347-348 
CHINESE AMERICANS see ASIAN 
AMERICANS 
CHINESE ART AND ARCHITECTURE 
4:348-356 
bronzes 4:35]-352 
calligraphy 4:348-349 
ceramics 4:352-353 
furniture 8:126 
Great Wall of China 9:17 
interior design 10:183 
ivory and ivory carving 10:294 
jade 4:352, 10:304 
lacquer 4:352 
Longmen (Lung-men) 11:356 
pagoda 14:180 
pottery and porcelain 15:156-157 
rugs and carpets 16:195 
Tang (T’ang) (dynasty) 18: 105 
temple 18:171 
textiles 4:352 
tomb 18:284 
wood carving 19:4/0 
Yuan (Yuan) (dynasty) 
Ni Zan 13:321 
CHINESE CABBAGE 4:356 
CHINESE CALENOAR 4:356 
CHINESE CHECKERS 4:356 
CHINESE EXCLUSION ACTS 4:356 
Asian Americans 2:208 
immigration 10:50 
CHINESE GORDON see GORDON, 
CHARLES GEORGE 
CHINESE LANGUAGE 4:357-358 


Cao Xuegin (Ts’ao Hsueh-ch’in) 
4:111 
Hu Shi (Hu Shih) 9:343 
I Ching 10:3 
Yuan drama 20:89 
CHINESE MEDICINE see 
ACUPUNCTURE; MEDICINE, 
TRADITIONAL 
CHINESE MUSIC 4:359-361 
Beijing Opera 3:208 
gong 8:358 
CHINESE PHILOSOPHY see 
PHILOSOPHY 
CHINESE RESTAURANT SYNDROME 
monosodium glutamate 13:45 
CHINESE SHAR-PEI 4:361 
CH’ING (dynasty) see QING (Ch’ing) 
(dynasty) 
CH’ING HAI see KOKO NOR (Ch’ing Hai) 
CHING-TE-CHEN (China) see JINGDE 
ZHEN (China) 
CHINOISERIE 4:361 
CHINOOK (American Indians) 4:361- 


362 
CHINOOK (wind) 4:362 
mountain and valley winds 13:113- 
114 
CHINQUAPIN 4:362 
CHINTZ 4:362 
CHIP see INTEGRATED CIRCUIT; 
MICROELECTRONICS 
CHIPMUNK 4:362 
CHIPPENOALE, THOMAS 4:362 
chinoiserie 4:361 
CHIPPEWA (American Indians) see 
OJIBWA (American Indians) 
CHIRAC, JACQUES 4:362-363 
CHIRICO, GIORGIO OE 4:363 
surrealism (art) 18:41-42 
CHIRON (astronomy) 4:363 
CHIRON (mythology) 4:363 
CHIROPODY see PODIATRY 
CHIROPRACTIC 4:363-364 
CHIROPTERAN see BAT 
CHIRPING FROG 4.364 
CHISHOLM, SHIRLEY 4:364 
African Americans 1:149, 1:150 
CHISHOLM TRAIL 4:364 
cowboy 5:309-310 
CHITIN 4:364 
CHITON 4:364-365 
mollusk 13:21 
CHITTAGONG (Bangladesh) 4:365 
CHITTENOEN, THOMAS 4:365 
CHIUSI 4:365 
CHIVALRY 4:365 
courtly love 5:306 
duel 6:261 
education 6:343 
Froissart, Jean 8:95 
medals and decorations 12:217 
CHIVE 4:365 
CHLAMYDIA 4:366 
diseases, animal 6:162 
CHLORAL HYORATE 4:366 


CHLOROFLUOROCARBONS see 
AEROSOL; FLUORINE; 
FLUOROCARBON 

CHLOROFLUOROMETHANES 

organic chemistry 14:135 
CHLOROFORM 4:367 
CHLOROPHYLL 4:367 

algae 1:259-262 

carbon cycle 4: 127 

photosynthesis 14:404 

CHLOROPHYTA see ALGAE—green 
algae 

CHLOROPLAST see PHOTOSYNTHESIS 

CHLOROSIS see DISEASES, PLANT 

CHLORPROMAZINE 

psychopharmacology 15:279 

CHMIELNICKI, BOHOAN 4:367 

CHOATE, JOSEPH HOOGES 4:368 

CHOCOLATE 4:368 

cacao 4:7-8 

cocoa 5:76 

Hershey, Milton Snaveley 9:226 
CHOCTAW (American Indians) 4:368 

Five Civilized Tribes 7:314-315 

CHOOOWIECKI, OANIEL NIKOLAUS 
4:368 

CHOIR see CHORAL MUSIC 

CHOISEUL, ETIENNE FRANCOIS, DUC 
DE 4:368-369 

CHOKWE 4:369 

CHOLERA 4:369 

diseases, animal 6:162 
CHOLESTEROL 4:369-370 

atherosclerosis 2:236 

egg production 6:354 

gallstone 8:142 

hormone, animal 9:299 

nutrition, human 14:16 

steroid 17:365-366 

sterol 17:366 
CHOLINE 

vitamins and minerals 19:220 
CHOLULA (Mexico) 4:370 ° 
CHOMSKY, NOAM 4:370 

communication 5:129, 5:130 

linguistics 11:308 

psycholinguistics 15:266, 15:267 

Skinner, B. F. 17:108 

sociolinguistics 17:163 

speech development 17:297 

syntax 18:81 
CHONDRICHTHYES 4:370 

bullhead 3:372 

CHONDRITE see METEOR AND 
METEORITE 

CHONGQING (Chungking) (China) 
4:370 | 

CHOPIN, FREOERIC 4:370-371 

nocturne 13:352 

polonaise 15:114 

romanticism (music) 16:/54 
CHOPIN, KATE O’FLAHERTY 4:371 
CHORAL MUSIC 4:371-372 

American music 1:322 

anthem 2:16 


184 CHORALE 


antiphon 2:32 
Bach, Johann Sebastian 3:324-325 
Boyce, William 3:262 
cantata 4:109 
English music 7:67 
glee 8:326 
motet 13:100 
oratorio 14:116 
Thompson, Randall 18:233 
CHORALE 4:372 
Bach, Johann Sebastian 3:324-325 
hymn 9:409 
Pachelbel, Johann 14:172 
CHORD see HARMONY 
CHOROATE 4:372-373 
amphioxus 1:35] 
anatomy 
circulatory system 3:400 
nervous system 13:250 
respiratory system 16:55-57 
skeletal system 17:100-101 
skin 17:105-106 
spine 17:304-305 
teeth 18:147-149 
animal 1:392 
biological locomotion 3:127, 3:128- 
129 


growth 9:64 
invertebrate 10:204 
CHOREOGRAPHY 4:373-374 
CHORION (embryology) 
growth 9:64 
CHORIONIC VILLOUS SAMPLING 
genetic diseases 8:208 
pregnancy and birth 15:187 
CHORUS (drama) see DRAMA 
CHORUS (music) see CHORAL MUSIC 
CHOSROES see KHOSRU |, KING OF 
PERSIA 
CHOU see ZHOU (Chou) (dynasty) 
CHOU EN-LAI see ZHOU ENLAI (Chou 
En-lai) 
CHOUTEAU (family) 4:374 
CHOW CHOW 4:374 
CHRETIEN, JEAN 4:374 
CHRETIEN DE TROYES 4:374-375 
Arthur and Arthurian legend 2:172- 
173 
Grail, Holy 8:392 
CHRIST see JESUS CHRIST; MESSIAH 
CHRISTADELPHIANS 4:375 
CHRISTCHURCH (New Zealand) 4:375 
CHRISTENING see BAPTISM 
CHRISTIAN, CHARLIE 4:375 
bebop 3:28 
CHRISTIAN ART AND ARCHITECTURE, 
EARLY see EARLY CHRISTIAN 
ART AND ARCHITECTURE 
CHRISTIAN BROTHERS see JOHN 
BAPTIST DE LA SALLE, SAINT 
CHRISTIAN CHURCH see DISCIPLES OF 
CHRIST for the Protestant 
denomination of this name 
CHRISTIAN CHURCHES ANO 
CHURCHES OF CHRIST 4:375 
Disciples of Christ 6:160 
CHRISTIAN ENOEAVOR 4:375 
Clark, Francis Edward 5:33 
CHRISTIAN SCIENCE 4:375-376 
Eddy, Mary Baker 6:338 
faith healing 7:200 


CHRISTIAN SOCIALISM 4:376 
Maurice, Frederick Denison 12:195 
socialism 17:157 

CHRISTIAN III, KING OF DENMARK 

4:376 
CHRISTIAN IV, KING OF DENMARK 
4:376 
Scandinavian art and architecture 
16:323 
Scandinavian music 16:324 
CHRISTIAN IX, KING OF OENMARK 
4:376 
CHRISTIAN X, KING OF DENMARK 
4:376 

CHRISTIANITY 4:376-378 
Africa 1:134 
angel 1:379 
Antichrist 2:28 
anti-Semitism 2:35 
apologetics 

Lewis, C. S. 11:262 
apostolic succession 2:49 
art and architecture see 
CATHEDRALS AND CHURCHES; 
EARLY CHRISTIAN ART AND 
ARCHITECTURE; MONASTIC ART 
AND ARCHITECTURE; specific 
artist names 
calendar 4:24-25 
council, ecumenical 5:299-300 
cross 5:346 
Crusades 5:350-353 
doctors of the church 6:181 
doctrine and practices 4:376-378 
Advent 1:101 
Adventists 1:101 
alienation 1:271 
All Saints’ Day 1:274 
All Souls’ Day 1:274 
Ascension of Christ 2:180 
Ash Wednesday 2:182 
atonement 2:254 
baptism 2:378 
catechism 4:185 
Christmas 4:379 
church 4:385 
creed 5:324 
dietary laws 6:136 
Divine Office 6:173 
Easter 6:315 
Epiphany 7:84 
Good Friday 8:359-360 
grace 8:387 
Holy Spirit 9:279 
infallibility 10:143 
Lent 11:243 
miracle 12:391 
monotheism 13:46 
original sin 14:138 
Passion cycle 14:261 
patriarch 14:267 
Pentecost 14:302 
predestination 15:184 
sacrament 16:232 
salvation 16:263 
sin 17:87 
soul 17:196 
Ten Commandments 18:173 
Trinity 18:342-344 
virgin birth 19:207-208 
drama 6:228 


early Christian church 2:49 
Acts of the Apostles 1:82 
Ambrose, Saint 1:298 
Anthony, Saint 2:16-17 
Antioch (Turkey) 2:32 
apostolic succession 2:49 
Arianism 2:111 
asceticism 2:180 
Athanasius, Saint 2:233 
Bernard of Clairvaux, Saint 3:88 
catacombs 4:180- 18 
Clement of Alexandria, Saint 5:42 
Clement |, Saint 5:43 
Constantine |, Roman Emperor 
5:203, 5:204 
Constantinople, councils of 
5:204-205 
council, ecumenical 5:299 
Cyprian, Saint 5:388 
Donatists 6:208 
Eusebius of Caesarea 7:150 
Fathers of the Church 7:221 
gnosticism 8:33 
Gregory of Nazianzus, Saint 9:46 
Gregory of Nyssa, Saint 9:46 
Hermas 9:220-221 
hymn 9:409 
Ignatius of Antioch, Saint 10:30 
Irenaeus, Saint 10:234 
Marcion 12:121 
Monophysitism 13:43 
Monothelitism 13:46 
Montanism 13:55 
Nicaea, councils of 13:322 
Novatian 13:401 
Origen 14:138 
Orthodox church 14:142-143 
patristic literature 14:268 
Paulicans 14:273 
Sebastian, Saint 16:377 
Second Coming of Christ 16:377 
Seven Sleepers of Ephesus 16:411 
Simeon Stylites, Saint 17:83 
Tertullian 18:193 
women in society 19:403-404 
See also JESUS CHRIST— 
Christology 
ecumenical movement 6:337 
God 8:336-338 
heresy 9:219-220 
history 
Paul, Saint 14:270-271 
humanism 9:371 
hymn 9:409-410 
Ireland, history of 10:231 
Jerusalem 10:346-348 
Jesus Christ 10:349-352 
Judgment, Last 10:405 
Justin Martyr, Saint 10:414 
liturgy 11:324-325 
Lord's Prayer 11:360 
ministry, Christian 12:381-382 
missions, Christian 12:395-396 
monasticism 13:29 
music see CHURCH MUSIC 
pacifism and nonviolent movements 
14:176 
papacy 14:222-226 
philosophy 14:375, 14:376 
transcendence, divine 18:316 
saint 16:240 


Satan 16:301-302 
satanism 16:302 
scholasticism 16:338-339 
stigmata 17:371 
tongues, speaking in 18:287 
See also ANGLICAN COMMUNION: 
ORTHODOX CHURCH; 
PROTESTANTISM; 
REFORMATION; ROMAN 
CATHOLIC CHURCH; other 
specific denominations, sects, 
and personages 
CHRISTIE, OAME AGATHA 4:378-379 
CHRISTINA, QUEEN OF SWEDEN 4:379 
CHRISTMAS 4:379 
Advent 1:101 
carol 4:146 
Santa Claus 16:285-286: 
CHRISTMAS CAROL, A (story) 4:379 
CHRISTMAS ISLANO (Indian Ocean) 


4:379 
CHRISTMAS ISLANO (Pacific Ocean) 
4.380 


CHRISTO 4:380 
CHRISTOFF, BORIS 4:380 
CHRISTOLOGY see JESUS CHRIST— 
Christology 
CHRISTOPHE, HENRI 4:380 
CHRISTOPHER, SAINT 4:380 
CHRISTY, EOWIN P. 4:380 
Foster, Stephen 8:8 
CHROMATIC ABERRATION see 
ABERRATION, OPTICAL 
CHROMATIC SCALE 
music 13:145 
CHROMATOGRAPHY 4:380-382 
Langmuir, Irving 11:167 
CHROMITE 4:382 
CHROMIUM 4:382-383 
chromite 4:382 
CHROMOSOME see GENE; GENETICS; 
MUTATION 
CHROMOSPHERE see SUN 
CHRONIC FATIGUE SYNDROME 4:383 
mononucleosis 13:43 
CHRONICLES, BOOKS OF 4:383 
CHRONOLOGY 4:383 
archaeology 2:178-179 
CHRONOMETER 4:384 
CHRYSALIS see PUPA 
CHRYSANTHEMUM 4:384 
feverfew 7:252 
CHRYSLER, WALTER PERCY 4:384 
CHRYSLER BUILOING (New York City) 
4.384 
Art Deco 2:161 
skyscraper 17:112, 17:113 
CHRYSLER CORPORATION see 
AUTOMOTIVE INDUSTRY 
CHRYSOBERYL 4:384 
CHRYSOSTOM, SAINT JOHN 4:384-385 
Bible 3:106 
CHRYSOTILE see SERPENTINE 
CHU HSI see ZHU XI (Chu Hsi) 
CHU TA see ZHU DA (Chu Ta) 
CHU TEH see ZHU DE (Chu Teh) 
CHUANG-TZU see ZHUANGZI (Chuang- 
Tzu) 
CHUB 4:385 
CHULALONGKORN, KING OF SIAM 
4:385 


_i— —_ 


CHUN 000 HWAN 4:385 

CHUNGKING (China) see CHONGQING 

(Chungking) (China) 

CHURCH 4:385 

See also CATHEDRALS AND 
CHURCHES 

CHURCH, FREDERICK EDWIN 4:385- 
386 

art 2:155 

CHURCH OF CHRIST, SCIENTIST see 

CHRISTIAN SCIENCE 

CHURCH OF ENGLAND see ENGLAND, 

CHURCH OF 

CHURCH MUSIC 4:386-387 

anthem 2:16 

antiphon 2:32 

Bach, Johann Sebastian 2:324-325 

barrel organ 2:393 

Boyce, William 3:262 

Byrd, William 3:409-410 

Byzantine music 3:415 

cantata 4:109 

cantor 4:111 

choral music 4:372 

chorale 4:372 

countertenor 5:301-302 

English music 7:67 

fuging tune 8:109 

gospel music 8:367 

hymn 9:409-410 

Magnificat 12:48 

mass (musical setting) 12:167-168 

medieval music 12:237-238 

Monteverdi, Claudio 13:58-59 

motet 13:100 

Mozart, Wolfgang Amadeus 13:118- 
119 


Palestrina, Giovanni Pierluigi da 
14:208 

plainsong 15:35-36 

recitative 15:405 

Schiitz, Heinrich 16:344 

Spanish music 17:285 

Victoria, Tomas Luis de 19:169 

CHURCH OF THE NAZARENE 4:387 

CHURCH AND STATE 

Anselm, Saint 2:3-4 

Becket, Saint Thomas 3:29 

Canterbury, archbishop of 4:110 

Catholic Emancipation 4:194 

civil rights 5:6 

Clarendon Code 5:32 

concordat 5:168 

Confucianism 5:176 

creationism 5:323 

divine right 6:173 

England, Church of 7:45 

Erastianism 7:91 

freedom of religion 8:56-57 

Henry Vill, King of England 9:207 

Holy Roman Empire 9:277-278 

investiture controversy 10:206-207 

Israel 10:265 

Italy, history of 10:286 

Jansenism 10:314 

Jehovah's Witnesses 10:343 

Jesuits 10:349 

Leo XIII, Pope 11:245-246 

Louis IV, King of Germany and Holy 
Roman Emperor 11:373 

Lutheranism 11:406 


Marsilius of Padua 12:143-144 
Middle Ages 12:342-343 
Puritanism 15:303 
Scopes Trial 16:352 
Scotland, Church of 16:356-357 
Shinto 17:42 
state (in political philosophy) 
17:342-343 
Templars 18:167 
ultramontanism 18:409 
Union of Soviet Socialist Republics 
19: 10-11 
‘Wycliffe, John 20:54-55 
Wyszynski, Stefan 20:60 
CHURCHES OF CHRIST 4:387 
Disciples of Christ 6:160 
CHURCHILL, LORO RANDOLPH 4.387 
CHURCHILL, SIR WINSTON 4:387-388 
Atlantic Charter 2:238 
Canada 4:85 
Great Britain, history of 9:12 
Iron Curtain 10:240 
Munich Conference 13:128 
Palestine 14:206 
World War Il 20:27, 20:30-31, 20:33, 
20:34, 20:36-37, 20:38, 20:40 
Yalta Conference 20:68-69 
CHURCHILL RIVER (Newfoundland) 


4:388 
CHURCHILL RIVER (Saskatchewan- 
Manitoba) 4:388-389 
CHURN 4:389 
butter 3:40] 
CHURRIGUERA (family) 4:389 
Spanish art and architecture 17:279 
CIA see CENTRAL INTELLIGENCE 
AGENCY 
CIANO, GALEAZZO, CONTE O| 
CORTELLAZZO 4:389 
CIARDI, JOHN 4:389 
CIBBER, COLLEY 4:389 
CIBOLA, SEVEN GOLDEN CITIES OF 
4:389 ; 
Cabeza de Vaca, Alvar Nufiez 4:4 
CICADA 4:389-390 
CICERO, MARCUS TULLIUS 4:390 
Clodius, Publius 5:55 
skepticism 17:104 
CICHLID 4:390-391 
CID, EL see EL CID 
CID, THE (play) 4:391 
CIDER 4:391 
CIENFUEGOS (Cuba) 4:391 
CIERVA, JUAN DE LA 
autogiro 2:291 
CIGAR AND CIGARETTE see SMOKING; 
_ TOBACCO 
CILEA, FRANCESCO 4:391 
CILIA see FLAGELLA 
CILIATA 4:391 
Protozoa 15:254, 15:255 
CILICIA 4:391 
Tarsus 18:121 
CIMABUE 4:391-392 
Madonna with Angels 12: 154 
CIMAROSA, DOMENICO 4:392 
CIMON 4:392 
CINCINNATI (Ohio) 4:392-393 
Ohio 14:64 
CINCINNATUS, LUCIUS QUINCTIUS 
4.393 


CINOERELLA 4:393 
CINEMA see FILM, HISTORY OF; FILM 
PRODUCTION 
CINEMA-VERITE see DOCUMENTARY 
CINEMATOGRAPHY 4:393-395 
animation 1:410-411 
documentary 6:181 
film production 7:274-275 
Howe, James Wong 9:342 
Jenkins, Charles Francis 10:344 
Lumiére, Louis and Auguste 11:397 
Marey, Ftienne Jules 12:122 
Muybridge, Eadweard 13:166 
sound recording and reproduction 
17:199, 17:205 
See also VIDEO; VIDEO CAMERA 
CINERARIA 4:395 
CINNA, LUCIUS CORNELIUS 4:395 
CINNABAR 4:395 
mercury 12:267, 12:268 
CINNAMON 4:395 
CINQUEFOIL 4:395-396 
CIO see AMERICAN FEDERATION OF 
LABOR AND CONGRESS OF 
INDUSTRIAL ORGANIZATIONS 
CIPHER see CRYPTOLOGY 
CIRCADIAN RHYTHM see BIOLOGICAL 
CLOCK 
CIRCASSIANS 4:396 
CIRCE 4:396 
CIRCLE (mathematics) 4:396 
analytic geometry 1:358 
arc 2:71 
conic section 5:185 
pi 14:413-414 
radian 15:347 
CIRCUIT, ELECTRIC 4:396-399 
alternating current 1:287 
ampere 1:346 
bridge circuit 3:307 
electrical wiring 6:388 
fuse 8:132 
ground, electrical 9:59 
inductance 10:134 
measurement 
ammeter 1:342 
motion, harmonic 13:102 
oscillator 14:146 
printed circuit 15:228 
reactance 15:397 
relay 16:20 
resistance, electrical 16:53-54 
resistor 16:54 
switch, electric 18:67 
telephone 18:155 
CIRCUIT BREAKER see ELECTRICAL 
WIRING; SWITCH, ELECTRIC 
CIRCUIT RIOER 4:399 
Cartwright, Peter 4:163 
CIRCULAR FUNCTIONS see 
TRIGONOMETRY—functions 
CIRCULAR MOTION see MOTION, 
CIRCULAR 
CIRCULATORY SYSTEM 4:399-404 
aorta 2:39 
artery 2:166 
blood 3:177-180 
blood pressure 3:180 
blood vessels 4:403-404 
diseases and disorders 
aneurysm 1:378-379 
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arteriosclerosis 2:166 
atherosclerosis 2:236 
cardiovascular diseases 4:132- 
134 
embolism 7:17 
heart diseases 9:177-179 
hemorrhage 9:200 
nervous system, diseases of the 
13:254 
Raynaud’s disease 15:396-397 
shock 17:53-54 
stroke 17:398 
fish 7:296 
Harvey, William 9:152 
heart 9:174-177 
human body 9:358-359, 9:368 
insect 10:166 
invertebrate 10:205 
kidneys 11:62-63 
liver 11:325-326 
lungs 11:40] 
lymphatic system 11:4/1-412 
mammal 12:80 
respiratory system 16:55 
vein 19:136-137 
CIRCUMCISION 4:404 
Judaism 10:401 
CIRCUMFERENCE 
circle 4:396 
CIRCUS 4:404-406 
Barnum, P. T. 2:388 
calliope 4:42 
clown 5:60-61 
Wallenda (famiy) 19:248 
CIRQUE 4:406 : 
CIRRHOSIS 4:406 
hepatitis 9:210 
liver 11:326 
CIRRUS CLOUOS 4:406-407 
Cloud 5:57, 5:58 
CISTERCIANS 4:407 
Great Britain, history of 9:5-6 
Harding, Saint Stephen 9:135 
Trappists 18:330 
CITHARA see KITHARA 
CITIZENS BANO RAOIO 4:407 
CITIZENSHIP 4:407-408 
alien 1:270 
expatriation 7:174 
naturalization 13:215 
suffrage 18:5 
CITRIC ACIO 4:408-409 
CITRIC ACID CYCLE see KREBS CYCLE 
CITRINE see QUARTZ 
CITRON 4:409 
CITRONELLA 4:409 
CITRUS FRUITS 4:409-410 
citron 4:409 
Florida 7:352 
grapefruit 8:400 
lemon 11:238 
lime 11:296-297 
orange 14:114-115 
rue 16:192 
tangerine 18:106 
CITTERN 4:410 
CITY 4:410-415 
contemporary city 4:413-414 
garden city 8:168 
ghetto 8:293 
hotel 9:321-322 
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CITY OF GOD, THE 


housing 9:334, 9:336-337 
Industrial Revolution 10:140 
inner city 10:159 
race riots (in U.S. history) 15:343 
mayor 12:207 
megalopolis 12:242-243 
metropolitan area 12:303 
Middle Ages 12:343, 12:344 
new towns 13:293 
sewerage 17:3-5 
United States, history of the 19:62, 
19:64, 19:71 
urban anthropology 19:88 
urban climate 19:88-89 
urban planning 19:89-92 
zoning 20:120 
CITY OF GOD, THE (book) 4:415 
Augustine, Saint 2:261 
CITY GOVERNMENT see MUNICIPAL 
GOVERNMENT 
CITY PLANNING see URBAN PLANNING 
CITY-STATE 4:415 
Athens (Greece) 2:235 
democracy 6:73 
Greece, ancient 9:23-27 
Italy, history of 10:286-287 
Sparta (Greece) 17:287-288 
state (in political philosophy) 
17:342 
CITY UNIVERSITY OF NEW YORK see 
NEW YORK, CITY UNIVERSITY OF 
CIUDAD BDLIVAR (Venezuela) 5:3 
CIUDAD JUAREZ (Mexico) 5:3 
CIUDAD VICTORIA (Mexico) 5:3 
CIVET 5:3 
fossa 8:3 
suricate 18:39 
CIVIL AERONAUTICS BOARD 5:3 
airport 1:210 
aviation 2:310 
CIVIL DEFENSE 5:3-4 
fallout shelter 7:203 
CIVIL DISOBEDIENCE 5:4 
African Americans 1:147-148 
African National Congress 1:160 
Antigone 2:29 
Gandhi, Mahatma 8:162-163 
pacifism and nonviolent movements 
14:176 
Thoreau, Henry David 18:236 
transcendentalism 18:317 
CIVIL ENGINEERING 5:4-5 
engineering 7:42 
CIVIL LAW (code law) 5:5-6 
court 5:305 
criminal justice 5:335 
law, history of 11:205 
Napoleonic Code 13:193 
parlement 14:25] 
Roman law 16:142 
women in society 19:406 
CIVIL LAW (noncriminal law) 
community property 5:140 
desertion 6:105 
fraud 8:47 
immunity 10:53 
legal aid 11:23] 
statute of limitations 17:349 
tort 18:296-297 
trial 18:336-337 
CIVIL RIGHTS 5:6-7 


affirmative action 1:119 
African Americans 1:147-148 
African National Congress 1:160 
Alabama 1:221 
American Civil Liberties Union 1:311 
American Indian Movement 1:313 
apartheid 2:40 
Arkansas 2:128 
civil disobedience 5:4 
Civil Rights Acts 5:7-8 
Congress of Racial Equality 5:181 
Constitution of the United States 
5:215, 5:219-221 
discrimination 6:160 
drug testing 6:249 
equal opportunity 7:87 
equal protection of the laws 7:87 
lst Amendment 7:293 
14th Amendment 8:13-14 
gay activism 8:186 
handicapped persons 9:128 
human rights 9:369-370 
integration, racial 10:175-176 
Brown v. Board of Education of 
Topeka, Kansas 3:333 
busing, school 3:398-399 
law, history of 11:205 
leaders 
Abernathy, Ralph David 1:50 
Bond, Julian 3:212-213 
Du Bois, W. E. B. 6:253-254 
Evers (family) 7:156 
Hesburgh, Theodore M. 9:228 
Jackson, Jesse L. 10:300 
King, Martin Luther, Jr. 1:148, 
1:149, 1:150, 11:69-70 
Luthuli, Albert John 11:406 
Mandela, Nelson 12:91 
Robeson, Paul 16:1/0 
Wilkins, Roy 19:363-364 
lie detector 11:279 
Magna Carta 12:42-43 
pacifism and nonviolent movements 
14:177 
Plessyv. Ferguson 15:69 
Reconstruction 15:407 
search warrant 16:374 
SNCC 17:141 
Southern Christian Leadership 
Conference 17:238 
student movements 17:403 
United States, history of the 19:61, 
19:69-70 
Voting Rights Act 19:235 
See also BILL OF RIGHTS; specific 
rights 
CIVIL RIGHTS ACTS 5:7-8 
African Americans 1:148 
integration, racial 10:175 
Jim Crow laws 10:362 
Reconstruction 15:407 
CIVIL SERVICE 5:8 
American Federation of State, 
County, and Municipal 
Employees 1:312 
Arthur, Chester Alan 2:172 
Hatch Act 9:154 
patronage 14:268 
Pendleton, George Hunt 14:29] 
CIVIL WAR, ENGLISH see ENGLISH CIVIL 
WAR 


CIVIL WAR, SPANISH see SPANISH CIVIL 
WAR 


CIVIL WAR, U.S. 5:9-29 
African Americans 1:145 
Alabama 1:220 
American literature 1:317 
American music 1:323 
Andersonville Prison 1:369 
Appomattox Court House 2:53 
Arkansas 2:128 
background 5:9-12 
Compromise of 1850 5:144 
Crittenden Compromise 5:338 
Douglas, Stephen A. 6:217-218 
Dred Scotty. Sandford 6:238 
Fugitive Slave Laws 8:109 
Kansas-Nebraska Act 11:17-18 
nullification 14:3 
popular sovereignty 15:127 
slavery 17:117, 17:119 
battles and campaigns 5:15-23, 
5:25-27 
See also specific battle names 
Confederate States of America 
5:172-174 
conscription 5:197 
copperheads 5:249 
costs 5:29 
diplomacy 5:27-28 
Draft Riots 6:224 
economic factors 5:9-10, 5:29 
Emancipation Proclamation 7:16 
espionage 
Boyd, Belle 3:262 
Pinkerton, Allan 15:19 
firearms 7:289 
Fort Henry and Fort Donelson 7:410 
Fort Sumter 7:41] 
generals 5:24-25 
Beauregard, P. G. T. 3:26 
Early, Jubal A. 6:293-294 
Grant, Ulysses S. 8:398-399 
Jackson, Stonewall 10:30/ 
Johnston, Joseph E. 10:382 
Kearney, Philip 11:29-30 
Lee, Robert E. 11:228-229 
Longstreet, James 11:357 
McClellan, George B. 12:9-10 
Meade, George Gordon 12:210 
Morgan, John Hunt 13:78 
Pickett George E. 15:6 
Polk, Leonidas 15:102 
Pope, John 15:125 
Porter (family) 15:136 
Rosecrans, William S. 16:172-173 
Sheridan, Philip H. 17:37 
Sherman, William Tecumseh 
17:38-39 
Stuart, J. E. B. 17:401-402 
Thomas, George Henry 18:231 
Wheeler, Joseph 19:344-345 
See also other specific general 
names 
Georgia 8:247 
Gettysburg Address 8:289 
Grand Army of the Republic 8:394 
guerrilla activity 
Quantrill, William C. 15:317 
Indians, American 
Watie, Stand 19:291 
journalism 


Reid, Whitelaw 16:14 
Kentucky 11:45 
leaders and statesmen 5: 13-14 
Benjamin, Judah P. 3:73 
Davis, Jefferson 6:29-30 
Lincoln, Abraham 11:302 
Mosby, John Singleton 13:92 
See also other specific names 
literature 
Red Badge of Courage, The 
15:409 
maps 5:11, 5:19 
Mason-Dixon line 12:166 
naval policy and operations 5:28-29 
Alabama 1:221 
Farragut, David Glasgow 7:2/6- 
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Monitor and Merrimack 13:38 
Porter (family) 15:136 
Semmes, Raphael 16:395 
Welles, Gideon 19:318 
Wilkes, Charles 19:363 
Winslow, John Ancrum 19:386 
North Carolina 13:378 
Pennsylvania 14:299 
photography, history and art of 
14:397 
Brady, Mathew B. 3:266-267 
Reconstruction 15:406-407 
South Carolina 17:228 
strategy and tactics, military 17:390 
Tennessee 18:179 
Trent Affair 18:335 
Tubman, Harriet 18:364 
uniform 2:140 
Union Leagues 19:4-5 
Virginia 19:214 
West Virginia 19:332 
CIVILIAN CONSERVATIDN CDRPS 5:29- 
30 
Depression of the 1930s 6:95 
CIVILIZATION 5:30 
culture 5:368-369 
culture area 5:369 
culture lag 5:369 
culture shock 5:370 
Fertile Crescent 7:246 
technology, history of 18:/4/-147 
Toynbee, Arnold 18:307 
wheel 19:343-344 
See also specific civilization names, 
e.g., EGYPT, ANCIENT 
CIVILIZATION AND ITS DISCONTENTS 
(book) 5:30 
CIX!, DOWAGER EMPRESS OF CHINA 
(Tz’u-hsi) 5:30 
Kang Youwei (K’ang Yu-wei) 11:11 
Qing (Ch’ing) dynasty 15:314, 
15:315 


CLACKMANNAN (Scotland) 5:30-31 
CLAESZ, PIETER 

iconography 10:23 
CLAIMS COURT see COURT OF CLAIMS 
CLAIR, RENE 5:31 
CLAIRVOYANCE see PARAPSYCHOLOGY 
CLAM 5:31 

shellfish 17:34, 17:35 
CLAN 5:31 

kinship 11:74-75 

Scotland 16:354 

social structure and organization 
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17:152-153 

tartan 18:121-122 

totem 18:299-300 

Trobriand Islanders 18:345 
CLAPTON, ERIC 5:31 
CLARE (Ireland) 5:32 
CLARE, JOHN 5:32 
CLARE OF ASSISI, SAINT 5:32 
CLAREMONT COLLEGES 5:32 


CLARENDON, EOWARD HYDE, 1ST EARL 


OF 5:32 
CLARENDON CODE 5:32 
Charles l!, King of England, 
Scotland, and Ireland 4:264- 
265 
CLARINET 5:32-33 
CLARK, FRANCIS EOWARD 5:33 
CLARK, GEORGE ROGERS 5:33 
American Revolution 1:335 
CLARK, JIM 5:33 
CLARK, JOSEPH 5:33-34 
CLARK, KENNETH B. 5:34 
CLARK, KENNETH M. 5:34 
CLARK, MARK W. 5:34 
CLARK, TOM CAMPBELL 5:34 
CLARK, WALTER VAN TILBURG 5:34 
CLARK, WILLIAM 5:34 
Lewis and Clark Expedition 11:263- 
264 
CLARK, WILLIAM ANDREWS 5:35 
CLARK UNIVERSITY 
psychology, history of 15:273-274 
CLARKE, ARTHUR C. 5:35 
communications satellite 5:131 
CLARKE, BOBBY 5:35 
CLARKE, JAMES FREEMAN 5:35 
transcendentalism 18:316-317 
CLARKE, MARCUS 
Australian literature 2:280 
CLASS, SOCIAL 5:35 
aristocracy 2:112 
body marking 3:195-196 
bourgeoisie 3:254 
caste 4:1/0-171 
civilization 5:30 
conspicuous consumption 5:201 
costume 5:288 
counterculture 5:301 
crime 5:332 
dictatorship of the proletariat 6:130 
elites 7:6 
etiquette 7:121 
feminism 7:236 
feudalism 7:249-251 
foot-binding 7:387 
funeral customs 8:117 
government 8:380 
Japan, history of 10:323 
Marx, Karl 12:15] 
Marxism 5:132, 12:152-153 
patricians 14:267 
peasant 14:281-282 
plebeians 15:67-68 
role 16:136 
Rome, ancient 16:158 
samurai 16:270 
Social Darwinism 17:149 
social structure and organization 
17:153 
socialism 17:156-157 
Status 17:349 


sumptuary laws 18:18 
titles of nobility and honor 18:268- 
269 


Untouchables 19:81 
women in society 19:403, 19:404 
CLASS ACTION 5:35 
CLASSICAL CONDITIONING 
learning theory 11:219 
CLASSICAL PERIOD IN MUSIC 5:36 
German and Austrian music 8:258- 
250" 
Haydn, Franz Josef 9:165-166 


~ Mozart, Wolfgang Amadeus 13:118- 
Ii 


music 13:148 
orchestra and orchestration 14:117 
rondo 16:164 
Sammartini, Giovanni Battista 
16:268 
Stamitz (family) 17:330 
symphony 18:78 
See also other specific composer 
names 
CLASSICISM 5:36-37 
French literature 8:74 
Boileau-Despréaux, Nicolas 3:200 
Greek architecture 9:30 
Greek art 9:32-33 
Italian art and architecture 
Sansovino, Jacopo 16:284 
Jones, Inigo 10:386 
Renaissance 16:29-30 


CLASSIFICATION, BIOLOGICAL 5:37-38 


algae 1:260-261 

animal 1:392 

bacteria 2:328-329 

bird 3:138-139, 3:140-141 

butterflies and moths 3:402 

chordate 4:372-373 

coelenterate 5:/9-80 

echinoderm 6:321 

eel 6:352 

frog 8:93 

fungi 8:119-122 

hemichordate 9:198 

human body 9:368 

insect 10:/69, 10:170 

invertebrate 10:203-204 

Lamarck, Jean Baptiste 11:149 

Linnaeus, Carolus 11:3/0-311 

mollusk 13:20-22 

Monera 13:31 

monkey 13:40-41 

moss 13:98 

mushroom 13:143 

plant 15:41-42 

primate 15:220 

Protista 15:252-253 

Protozoa 15:254 

reptile 16:49 

whale 19:337-339 
CLATHRATE CDMPOUNDS 5:38 
CLAUDEL, PAUL 5:38 
CLAUOIUS |, ROMAN EMPERDR 5:38 

Agrippina lt 1:185-186 

Seneca, Lucius Annaeus 16:397 
CLAUSEWITZ, CARL PHILIPP 

GOTTFRIED VON 5:38 
strategy and tactics, military 
17:388, 17:389 

CLAUSIUS, RUDDLF 5:38-39 


entropy 7:73 
thermodynamics 18:222 
CLAUSTROPHOBIA see PHOBIA 
CLAVER, SAINT PETER 5:39 
CLAVICHORO 5:39 
CLAW (anatomy) see HOOF, NAIL, AND 
CLAW 


CLAY 
ceramics 4:235-237 
CLAY, CASSIUS see AL!, MUHAMMAD 
CLAY, CASSIUS MARCELLUS 5:39 
CLAY, HENRY 5:39-40 
Civil War, U.S. 5:9 
Compromise of 1850 5:144 
Jackson, Andrew 10:299 
Whig party (United States) 19:345- 
346 


CLAY, LUCIUS D. 5:40 
CLAY MINERALS 5:40-41 
meerschaum 12:241 
quick clay 15:334 
silicate minerals 17:78 
CLEAN AIR ACT OF 1970 
pollution contro! 15:112 
CLEAR AND PRESENT DANGER 
DOCTRINE 
freedom of speech 8:57 
Holmes, Oliver Wendell, Jr. 9:274 
Schenck v. United States 16:328 
CLEARCHUS 5:41 
CLEAVAGE (embryology) see 
DEVELOPMENT: EMBRYOLOGY; 
GROWTH 
CLEAVAGE, MINERAL see MINERAL 
CLEAVER, ELDRIDGE 5:41 
CLEF 5:41 
bass 2:414 
treble 18:332 
CLEFT LIP AND PALATE 5:41 
CLEISTHENES 5:41 
CLELAND, JOHN 5:41 
Fanny Hill, or The Memoirs of a 
Woman of Pleasure 7:208 
CLEMATIS 5:41-42 
CLEMENCEAU, GEORGES 5:42 
Paris Peace Conference 14:248 
World War | 20:23 
CLEMENS, SAMUEL LANGHORNE see 
TWAIN, MARK 
CLEMENT OF ALEXANDRIA, SAINT 5:42 
CLEMENT I, SAINT 5:43 
CLEMENT V, POPE 5:43 
CLEMENT Vil, POPE 5:43 
Schism, Great 16:330-331 
CLEMENT VIII, POPE 5:43 
CLEMENT XI, POPE 5:43 
Jansenism 10:314 
CLEMENT XIV, POPE 5:43 
Jesuits 10:349 
CLEMENTE, ROBERTO 5:43 
CLEMENTI, MUZIO 5:43 
CLEOMENES II!, KING OF SPARTA 5:44 
CLEDN 5:44 
CLEOPATRA, QUEEN OF EGYPT 5:44 
Antony, Mark 2:37 
asp 2:21] 
Caesar, Gaius Julius 4:13 
CLEPSYDRA 5:44 
Ctesibius 5:360 
CLERESTORY 5:44 
Gothic art and architecture 8:370, 


8:371 
CLERGY see MINISTRY, CHRISTIAN 
CLERMONT (steamboat) 5:45 
Fulton, Robert 8:111-112 
ship 17:47, 17:48 
CLERMDNT-FERRAND (France) 5:45 
CLEVELANO (city in Ohio) 5:45 
CLEVELAND (county in England) 5:45- 
46 
CLEVELAND, GROVER 5:46-47 
CLEVELAND MUSEUM OF ART 5:47 
CLEVELANO ORCHESTRA, THE 5:47 
Szell, Georg 18:88 
CLIBURN, VAN 5:48 
CLICK LANGUAGES 
African languages 1:154-155, 1:156 
CLIFF DWELLERS 5:48 
Anasazi 1:360-363 
Montezuma Castle National 
Monument 13:59 
North American archaeology 13:372 
CLIFFORD, CLARK 5:48 
CLIMACTERIC see MENOPAUSE 
CLIMATE 5:48-50 
agriculture and food supply 1:182 
arid climate 2:111 
biome 3:133 
classification 5:48-50 
Koppen, Wladimir Peter 11:95 
climatic change 5:51 
paleoclimatology 14:196-197 
paleoecology 14:197-198 
continental climate 5:226 
greenhouse effect 9:41-42 
Gulf Stream 9:86 i 
humidity 9:373 
microclimate 
urban climate 19:88-89 
ocean-atmosphere interaction 14:30 
plant distribution 15:49-51 
polar climate 15:92 
precipitation (weather) 15:182-184 
semiarid climate 16:393 
soil 17:17] 
taiga climate 18:96 
temperate climate 18:166 
tropical climate 18:347 
tundra 18:369 
westerlies 19:333 
See also ATMOSPHERIC SCIENCES; 
METEOROLOGY; subheading 
climate under specific country 
names 
CLIMAX (literature) 
narrative and dramatic devices 
13:195 
CLINICAL PSYCHOLOGY see 
PSYCHOLOGY 
CLINTON (family) 5:50 
CLINTON, BILL 5:50-52 
CLINTDN, SIR HENRY 5:52 
American Revolution 1:330, 1:335, 
1:336 
CLIPPER SHIP 5:52 
McKay, Donald 12:22 
ship 17:45, 17:46 
CLITORIS 
reproductive system, human 16:44 
sexual intercourse 17:12 
CLIVE, RDBERT 5:53 
India, history of 10:80 
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CLOCKS ANO WATCHES 5:53-54 
antique collecting 2:33 
atomic clock 2:253 
chronometer 4:384 
clepsydra 5:44 
day 6:32 
hour 9:323 
Huygens, Christiaan 9:393 
sundial 18:25 
Thomas, Seth 18:232-233 
time (duration) 18:257 

CLODION 5:55 

CLOOIUS, PUBLIUS 5:55 

CLOISONNE see ENAMEL 

CLOISTER 5:55 
monastic art and architecture 13:27 

CLOISTERS, THE (New York City) 
American art and architecture 1:304 

CLONING 5:55 
antibody 2:28 
horticulture 9:317 
plant breeding 15:48-49 
plant propagation 15:51 

CLOSE, CHUCK 5:55-56 

CLOSED CAPTIONING 
television transmission 18:165 

CLOSED SHOP 5:56 
right-to-work laws 16:95 

CLOTHING INDUSTRY 5:56-57 
fashion design 7:218-220 
gloves 8:330 
sewing machine 17:5-6 
zipper 20:118 
See also COSTUME 

CLOTURE 5:57 
filibuster 7:263 

CLOUO 5:57-58 
atmosphere 2:244 
Classification 5:57-58 

cumulus clouds 5:37J 
stratus clouds 17:391-392 
front 8:95-96 
Jupiter (planet) 10:411, 10:42 
thunderstorm 18:242-243 
tornado 18:291-292 
weather modification 19:302 

CLOUO CHAMBER 5:58-59 

Wilson, Charles Thomson Reed 
19:374 

CLOUDED LEOPARD 
leopard 11:250 

CLOUET (family) 5:59 

CLOVE 5:59 
Pemba 14:289-290 

CLOVER 5:59-60 

CLOVIS 5:60 
Franks 8:45 
Germany, history of 8:275 

CLOVIS CULTURE 5:60 

CLOWN 5:60-61 
circus 4:406 
Grimaldi, Joseph 9:53 
Kelly, Emmett 11:33 
mime and pantomime 12:368 

CLUB MOSS 5:61 

CLUBFOOT 5:61 
foot disorders 7:388 

CLUJ-NAPOCA (Romania) 5:61 

CLUMBER SPANIEL 5:61-62 

CLUNY (France) 5:62 

CLURMAN, HAROLD 5:62 


CLOCKS AND WATCHES 


CLUSTER, STAR 5:62 
Abell, George 0. 1:49 
astronomy and astrophysics 2:230 
distance, astronomical 6:170 
Hyades 9:394 
CLUSTER OF GALAXIES 
interstellar matter 10:197 
CLUTCH 
machine 12:17 
transmission, automotive 18:323- 
18:324 
CLWYD (Wales) 5:62 
CLYOE, RIVER 5:62 
CLYDESDALE see HORSE 
CLYTEMNESTRA 5:63 
Oresteia 14:129 
CNIOOSPORIOIA 5:63 
CNIOUS 5:63 
CNUT see CANUTE 
COACH ANO CARRIAGE 5:63-65 
bus 3:393, 3:394 
stagecoach 17:327 
Studebaker (family) 17:402-403 
COAHUILA (Mexico) 5:65 
COAL AND COAL MINING 5:65-69 
acid rain 1:75 
black lung 3:163 
carbon 4:125 
carbon cycle 4:127 
Coal gasification 5:68-69 
coal tar 5:69 
coke 5:82 
energy sources 7:39 
engineering 7:41 
formation and distribution 5:65, 
5:66 
labor union 
United Mine Workers of America 
19:27 
map 5:67 
mining 5:66-68 
oceanic mineral resources 14:47-48 
peat 14:282 
production 5:69 
Asia 2:191, 2:198 
Kuznetsk Basin 11:121 
West Virginia 19:328, 19:329, 
19:331; 192332 19:333 
ranks and characteristics 5:65 
synthetic fuels 18:82 
COAL TAR 5:69 
creosote 5:326 
naphtha 13:189 
phenol 14:359 
COAST see BEACH AND COAST 
COAST GUARD, U.S. 5:69 
United States Coast Guard Academy 
19:72-73 
COAST RANGES 5:70 
Saint Elias, Mount 16:242 
COASTAL PLAIN 5:70 
Dismal Swamp 6:167 
COASTAL PROTECTION 5:70 
floods and flood control 7:345 
harbor and port 9:133 
COAT OF ARMS see HERALDRY 
COATIMUNDI 5:70-71 
COAXIAL CABLE 
cable 4:5-6 
COBALT 5:71 
COBB, LEE J. 5:71 


COBB, TY 5:71-72 

baseball 2:402 
COBBETT, WILLIAM 5:72 
COBBLE 5:72 
COBOEN, RICHARD 5:72 
COBLENZ see KOBLENZ 
COBOL see COMPUTER LANGUAGES 
CoBrA (arts movement) 5:72-73 
COBRA (snake) 5:73 

asp 2:211 

death adder 6:44 

reptile 16:45 
COCA 5:73 

cocaine 5:73 
COCAINE 5:73 

stimulant 17:373 
COCCIDIOIDOMYCOSIS 5:73 

fungus diseases 8:122 
COCCYX see SKELETAL SYSTEM 
COCHABAMBA (Bolivia) 5:73 
COCHIN (India) 5:73-74 
COCHIN CHINA see VIETNAM 
COCHISE (Indian leader) 5:74 
COCHRAN, JACQUELINE 5:74 

aerial sports 1:109 
COCKATOO 5:74 

parrot 14:254-255 
COCKCROFT, SIR JOHN OOUGLAS 5:74 
COCKER SPANIEL 5:74-75 
COCKERELL, SIR CHRISTOPHER 

air-cushion vehicle 1:193 
COCKFIGHTING 5:75 
COCKLE see MOLLUSK 
COCKNEY 5:75 
COCKROACH 5:75-76 

biological locomotion 3:127 

digestive system 6:143 
COCOA 5:76 

cacao 4: 7-8 
COCONUT 5:76 

fats and oils 7:222 
COCOON 5:76 
COCTEAU, JEAN 5:77 
COD 5:77 

burbot 3:376 

fishing industry 7:307 

haddock 9:102-103 
CODA see SONATA 
COOOINGTON, WILLIAM 5:77-78 
CODE CIVIL see NAPOLEONIC CODE 
CODE LAW see CIVIL LAW 
CODE NAPOLEON see NAPOLEONIC 

CODE 

CODEINE 5:78 
CODES AND CIPHERS see CRYPTOLOGY 
CODEX see BOOK 
CODEX ATLANTICUS 

Leonardo da Vinci 11:248 
CODEX EGBERTI 

illuminated manuscripts 10:43 
CODON 

genetic code 8:203-206 
CODRINGTON, R. H. 

primitive religion 15:221 
CODY, WILLIAM FREDERICK see 

BUFFALO BILL 

COE, SEBASTIAN 5:78 
COEQUCATION 5:78 

university 19:79 
COELACANTH 5: 78-79 
COELENTERATE 5:79-80 


animal 1:390-391 
classification 5:79-80 
coral 5:251-252 
growth 9:64 
hydra (zoology) 9:395-396 
invertebrate 10:203 
jellyfish 10:343 
reproduction 5:79 
alternation of generations 1:287 
sea anemone 16:367-368 
structures and functions 5:79 
COELOM 5:80 
animal 1:390-392 
annelid 1:415 
COENZYME see ENZYME 
COERCIVE ACTS see INTOLERABLE 
ACTS 
COESITE 5:80 
COETZEE, J. M. 5:80 
COFFEE 5:80-81 
Brazil 3:287 
caffeine 4:14 
Colombia 5:93 
Costa Rica 5:283 
Kentucky coffee tree 11:45 
Kenya 11:48 
COFFIN, HENRY SLOANE 5:81 
COGGAN, OONALO 5:81 
COGNITIVE PSYCHOLOGY 5:81-82 
adolescence 1:97 
anxiety 2:38 
Broadbent, Donald Eric 3:319 
consciousness 5:197 
Gestalt psychology 8:287 
infancy 10:144 
personality 14:327-328 
‘ problem solving 15:238 
psycholinguistics 15:266 
psychology 15:269 
psychotherapy 15:281 
COHAN, GEORGE M. 5:82 
musical comedy 13:155 
COHERENT LIGHT see INTERFERENCE; 
LASER 
COHESION (physics) 5:82 
adhesion 1:94 
COIMBRA (Portugal) 5:82 
COIN AIRCRAFT 
aircraft, military 1:202 
COIN COLLECTING see NUMISMATICS 
COIT, STANTON 
Ethical Culture 7:113 
COITUS see SEXUAL INTERCOURSE 
COKE 5:82 
carbon 4:125, 4:126 
COKE, SIR EDWARO 5:82-83 
COKE, THOMAS 5:83 
COLBERT, CLAUOETTE 5:83 
COLBERT, JEAN BAPTISTE 5:83 
Louis XIV, King of France 11:371 
mercantilism 12:265 
COLCHESTER (England) 5:83 
COLCHIS (USSR) 5:83-84 
COLD, COMMON 5:84 
ascorbic acid (vitamin C) 
Pauling, Linus Carl 14:273 
rhinitis 16:72 
COLD-BLOODED ANIMAL see BODY 
TEMPERATURE 
COLD WAR 5:84-86 
Acheson, Dean 1:74 
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Berlin Wall 3:86 
communism 5:135-138 
defense, national 6:58 
Dulles, John Foster 6:263 
Eisenhower, Dwight D. 6:377-378 
espionage 7:107 
Europe 7:129-130 
foreign aid 7:399, 7:400 
Point Four Program 15:8] 
foreign policy 7:401 
Germany, history of 8:284 
lron Curtain 10:240 
Churchill, Sir Winston 4:388 
Kennan, George F. 11:35 
Kennedy, John F. 11:38 
Khrushchev, Nikita Sergeyevich 
11:59 
Korean War 11:103 
McCarran Act 12:7 
McCarthy, Joseph R. 12:8 
Marshall, George C. 12:142 
Marshall Plan 12:143 
Nonaligned Movement 13:355-356 
North Atlantic Treaty Organization 
13:373 
Potsdam Conference 15:156 
Russia/Union of Soviet Socialist 
Republics, history of 16:210 
Truman, Harry S. 18:355-356, 
18:357 
United Nations 19:29 
United States, history of the 19:66- 
67, 19:68, 19:72 
COLE, HENRY 
industrial design 10:137 
COLE, NAT KING 5:86 
COLE, THOMAS 5:86 
American art and architecture 
1:305-306 
Hudson River school 9:347 
COLE, TIMOTHY 5:86 
COLEMAN, ORNETTE 5:86-87 
jazz 10:338 
COLEOPTERA see BEETLE 
COLERIOGE, SAMUEL TAYLOR 5:87 
criticism, literary 5:337 
encyclopedia 7:29 
English literature 7:62-63 
Lyrical Ballads 11:414-415 
Rime of the Ancient Mariner, The 
16:96-97 
Southey, Robert 17:238 
Wordsworth, William 20:3 
COLETTE 5:87 
COLFAX, SCHUYLER 5:88 
Crédit Mobilier of America 5:323 
COLGATE UNIVERSITY 5:88 
COLIC 5:88 
COLIGNY, GASPARO OE, SEIGNEUR OE 
CHATILLON 5:88 
COLIMA (Mexico) 5:88 
COLITIS 5:88 
COLLAGE 5:88-89 
Arp, Jean 2:144-145 
constructivism 5:224 
Cornell, Joseph 5:262 
cubism 5:366 
Dada 5:400 
Ernst, Max 7:95 
Picasso, Pablo 15:4 
Schwitters, Kurt 16:346 


surrealism (art) 18:42 
COLLAGEN 5:89 
cartilage 4:160-161 
connective tissue 5:194 
gelatin 8:190 
scar 16:326 
skin 17:105, 17:106 
COLLAGEN OISEASE 5:89 
COLLARO 5:89 
COLLECTIVE BARGAINING see LABOR 
UNION 
COLLECTIVE FARM 5:89 
agriculture and the food supply 
1:181 
farms and farming 7:215 
kibbutz 11:60 
COLLECTORS see ANTIQUE 
COLLECTING; ART COLLECTORS 
AND PATRONS 
COLLEGE see UNIVERSITY 
COLLEGE ENTRANCE EXAMINATIONS 
see EDUCATIONAL 
MEASUREMENT AND TESTING 
COLLEGE FOOTBALL see FOOTBALL 
COLLIE 5:90 
bearded collie 3:22 
COLLIER’S (periodical) 
periodical 14:313 
COLLINS, EDDIE 5:90 
COLLINS, JUDY 5:90 
COLLINS, MICHAEL (astronaut) 5:90 
Apollo program 2:46 
COLLINS, MICHAEL (Irish revolutionary 
statesman) 5:90-91 
COLLINS, WILKIE 5:91 
COLLINS, WILLIAM 5:91 
COLLOOI, CARLO 5:91 
Pinocchio 15:19 
COLLOIOAL STATE 5:91 
emulsion 7:26 
gel 8:190 
Graham, Thomas 8:392 
COLLOR OE MELLO, FERNANOO 5:91 
COLLOTYPE 5:91 
COLMAN, RONALO 5:91 
COLMAR (France) 5:91 
COLOGNE (Germany) 5:91-92 
Cologne Cathedral 5:92, 8:253 
COLOMBIA 5:92-96 
archaeology 
San Agustin 16:271 
cities see specific city names 
climate 5:92-93 
economic activity 5:93-94 
flag 5:93 
government 5:94 
history 5:94-96 
Narifio, Antonio 13:194 
New Granada 13:275 
Santander, Francisco de Paula 
16:287 
land 5:92 
map 5:94 
people 5:93 
Chibcha 4:310 
migration to the United States 
9:252 
resources 5:93 
COLOMBO (Sri Lanka) 5:96 
COLON (Panama) 5:96 
COLON see INTESTINE 


COLONIAL STYLES IN NORTH AMERICA 
5:96-99 
architecture 1:299-300 
Feke, Robert 7:232-233 
house (in Western architecture) 
9:328 
limners 11:298 
Monticello (Virginia) 13:6 
Mount Vernon (Washington’s home) 
13:109 
COLONIALISM 5:99 
Africa 1:140-141 
agriculture, history of 1:178 
American Revolution 1:326-328 
Arabs 2:63 
Asia 2:205, 2:206-208 
British Empire 3:317 
French colonial empire 8:67-68 
imperialism 10:55-56 
Islam 10:254 
mercantilism 12:265 
slavery 17:115-119 
See also EXPLORATION 
COLOR 5:99-101 
dye 6:285-286 
illusion 10:44-45 
photography 14:393-394 
pigment 15:12-13 
COLOR BLINDNESS 5:101 
Dalton, John 5:410 
eye diseases 7:191 
COLOR-FIELO PAINTING 5:101 
Dzubas, Friedel 6:287 
Frankenthaler, Helen 8:40 
modern art 13:7 
Newman, Barnett 13:314 
COLOR INOEX 5:101 
Hertzsprung-Russell diagram 9:227 
COLOR TELEVISION see TELEVISION; 
VIDEO 
COLORADO 5:101-106 
archaeology 
North American archaeology 
13:372-373 
cities see specific city names 
climate 5:102 
cultural activities 5:104-105 
economy 5:105 
education 5:104 
flag 5:102 
government and politics 5:105-106 
history 5:105-106 
Sand Creek Massacre 16:280 
Tabor, Horace W. 18:90 
land and resources 5:101-102, 
5:104 
map 5:103 
people 5:104 
physical features 
Elbert, Mount 6:385 
Mesa Verde National Park 12:274- 
279 
Pikes Peak 15:14 
Rocky Mountains 16:/28-129 
rivers, lakes, and waterways 5:102 
seal, state 5: 102 
vegetation and animal life 5:102, 
5:104 
COLORAOO (American Indians) 5:107 
COLORADO DESERT 5:107 
COLORAOO PLATEAU 5:107 


Arizona 2:116, 2:120 
Painted Desert 14:183 
COLORAOO RIVER (Colorado) 5:107- 
108 
Arizona 2:116, 2:121 
COLORAOO RIVER (Texas) 5:108 
map 5:107 
COLORADO SPRINGS 5:108 
COLORADO TICK FEVER 5:108 
COLORATION, BIOLOGICAL 5:108-109 
amphibians 1:350 
flatfish 7:335 
lizard 11:330 
mimicry 12:369-370 
COLORATURA see SOPRANO 
COLORPOINT SHORTHAIR CAT 5:109 
COLOSSEUM 5:109-110 
architecture 2:90 
Roman art and architecture 16: 138 
stadium 17:324, 17:325 
COLOSSIANS, EPISTLE TO THE 5:110 
COLOSSUS OF RHODES see SEVEN 
WONDERS OF THE WORLD 
COLOUREDS see SOUTH AFRICA 
COLT, SAMUEL 5:110 
revolver 16:66 
COLTER, JOHN 5:111 
COLTRANE, JOHN 5:111 
jazz 10:338-339 
COLUBRIO 5:111-112 
COLUGO 5:112 
COLUM, PADRAIC 5:112 
COLUMBA, SAINT 5:112 
Loch Ness monster 11:335 
COLUMBAN, SAINT 5:112 
COLUMBIA (South Carolina) 5:112 
COLUMBIA BROADCASTING SYSTEM 
see RADIO AND TELEVISION 
BROADCASTING 
COLUMBIA ICEFIELO 5:112-113 
COLUMBIA RIVER 5:113 
map 5:113 
Oregon 14:126 
COLUMBIA UNIVERSITY 5:113 
Barnard College 2:388 
Butler, Nicholas Murray 3:400 
Dewey, John 6:118-119 
Johnson, Samuel (philosopher) 
10:380 
Johnson, William Samuel 10:381 
Lamont-Doherty Geological 
Observatory 11:150 
Low, Seth 11:383 
oral history 14:114 
Pulitzer, Joseph 15:293 
Pulitzer Prize 15:294 
Teachers College 18:134 
COLUMBINE 5:113 
COLUMBIUM see NIOBIUM 
COLUMBUS (Georgia) 5:114 
COLUMBUS (Ohio) 5:114 
COLUMBUS, CHRISTOPHER 5:114-116 
Cuba 5:360, 5:363 
exploration 7:175 
Hispaniola 9:252 
map of voyages 5:115 
Pinzon, Martin Alonso 15:20 
San Salvador Island (Watlings 
Island) 16:278 
United States, history of the 19:48 
COLUMN see ARCHITECTURE 


190 COLY 
COLY see MOUSEBIRD radio and television broadcasting COMMODITY MARKET see FUTURES cryptology 5:355-357 
COMA (optics) see ABERRATION, 15:358 COMMOOUS, ROMAN EMPEROR 5:124 cybernetics 5:383-384 
OPTICAL Rogers, Will 16:135 COMMON CARRIER 5:124-125 facsimile transmission 7:195-196 


COMA (unconscious state) 5:116 


COMANCHE (American Indians) 5:116- 


117 
Parker, Quanah 14:250 
COMANECI, NADIA 5:117 
Olympic Games 14:86 
COMB JELLY 5:117 
COMBINATION see PERMUTATION AND 
COMBINATION 
COMBINE 5:117 
agriculture, history of 1:179 
COMBUSTION 5:117-118 
Berthollet, Claude Louis, Comte de 
3:92 


oxidation and reduction 14:165 
oxygen 14:166 
smoke 17:132 
spontaneous combustion 17:312 
COMECON see COUNCIL FOR MUTUAL 
_ ECONOMIC ASSISTANCE 
COMEOIE FRANGAISE, LA 5:118 
acting 1:79 
Barrault, Jean Louis 2:392 
Bernhardt, Sarah 3:88-89 
Moliére 13:18-/9 
COMEDY 5:118-119 
burlesque and travesty 3:383 
commedia dell’arte 5:124 
drama 6:227-228 
Aristophanes 2:112-113 
Jonson, Ben 10:388 
Menander 12:254-255 
Moliére 13:18-19 
Philemon 14:365 
Plautus 15:66 
Restoration drama 16:59 
Shakespeare, William 17:19 
Udall, Nicholas 18:402 
farce 7:210 
literature 
Wodehouse, Sir P. G. 19:398 
pun 15:298 
slapstick 17:114 
stage, film, radio, television 
Abbott and Costello 1:47 
Allen, Fred 1:275 
Allen, Steve 1:276 
Allen, Woody 1:276 
Ball, Lucille 2:350 
Benny, Jack 3:75 
Berle, Milton 3:84 
Brooks, Mel 3:328, 3:329 
Burns and Allen 3:389 
Caesar, Sid 4:14 
Coward, Sir Noel 5:308-309 
Durante, Jimmy 6:2711 
film, history of 7:267 
Gregory, Dick 9:45 
Hope, Bob 9:296 
Kaye, Danny 11:28 
Keaton, Buster 11:20 
Keystone Kops 11:55 
Kovacs, Ernie 11:109 
Lahr, Bert 11:142-143 
Laurel and Hardy 11:198 
Lear, Norman 11:218 
Lloyd, Harold 11:332-333 
Marx Brothers 12:152 


Sennett, Mack 16:400-401 
Simon, Neil 17:84 
theater, history of the 18:209-210 
West, Mae 19:325 

tragicomedy 18:314 

wit 19:395 

See also COMIC OPERA; MUSIC 

HALL, VAUDEVILLE, AND 


BURLESQUE; MUSICAL COMEDY; 


SATIRE; other specific author 
and performer names 
COMENIUS, JOHN AMOS 5:119 
COMET 5:119-121 
astronomy and astrophysics 2:229 
Chiron (astronomy) 4:363 
disintegration 5:121 
Halley, Edmond 9:115-116 
Halley’s comet 9:116 
orbits 5: 120 
physical nature 5:120-121 
solar system 17:179 
COMIC OPERA 5:121 
Barber of Seville, The 2:382 
Cimarosa, Domenico 4:392 
Donizetti, Gaetano 6:209 
opera 14:102 
Wolf-Ferrari, Ermanno 19:400 
zarzuela 20:105 
COMIC STRIP 5:121-123 
Capp, Al 4:120 
cartoon 4:161 
Dirks, Rudolph 6:158 
Gould, Chester 8:378 
Schulz, Charles M. 16:342 
Trudeau, Garry 18:354 
yellow journalism 20:74 
COMINFORM see COMINTERN 
COMINTERN 5:123 
communism 5:133 
COMMAGER, HENRY STEELE 5:123 
COMMANDMENTS, TEN see TEN 
COMMANDMENTS 
COMMANOO 5:123 
special forces 17:290 
COMMEDIA DELL’ARTE 5:124 
acting 1:79 
comedy 5:119 
drama 6:228 
farce 7:210 
Goldoni, Carlo 8:351 
Gozzi, Carlo, Conte 8:387 
Harlequin 9:140 
mime and pantomime 12:368 
theater, history of the 18:2/1 
COMMERCE, U.S. DEPARTMENT OF 
5:124 
patent 14:265 
COMMERCIAL ART see GRAPHIC ARTS; 
INDUSTRIAL DESIGN 
COMMERCIAL AVIATION see AVIATION 
COMMERCIAL BANKS see BANKING 
SYSTEMS 
COMMERCIAL LAW see BUSINESS LAW 
COMMITTEE FOR INDUSTRIAL 
ORGANIZATION see AMERICAN 
FEDERATION OF LABOR AND 
CONGRESS OF INDUSTRIAL 
ORGANIZATIONS 


COMMON CAUSE 5:125 
Gardner, John W. 8:171 
COMMON COLD see COLD, COMMON 
COMMON LAW 5:125-127 
adversary procedure 1:101 
Blackstone, Sir William 3:168 
burglary 3:379 
Coke, Sir Edward 5:82-83 
confession 5:174 
conspiracy 5:201-202 
court 5:304-305 
court of common pleas 5:306 
criminal justice 5:335 
equity 5:126, 7:90 
felony 7:235 
grand jury 8:396 
Great Britain, history of 9:6 
Henry Il, King of England 9:205 
homicide 9:281 
inheritance 10:157 
King’s court 5:125 
law, history of 11:205 
legal procedure 11:231 
marriage 12:137 
sodomy 17:169 
tort 18:296-297 
trust 18:359 
women in society 19:406 
writ 5:125 
See also CIVIL LAW 
COMMON MARKET see EUROPEAN 
COMMUNITY 
COMMON PRAYER, BOOK-OF see BOOK 
OF COMMON PRAYER 
COMMON SENSE (pamphlet) 5:127 
American literature 1:315 
American Revolution 1:329 
Paine, Thomas 14:182 
COMMON STOCK see STOCK (finance) 
COMMONS, HOUSE OF see PARLIAMENT 
COMMONWEALTH GAMES 5:127 
COMMONWEALTH OF NATIONS 5:127- 
128 
British Empire 3:317 
colonialism 5:99 
cricket (sport) 5:328-329 
COMMUNAL LIVING 5:128 
Amana Society 1:294 
communism 5:132 
Fourier, Charles 8:13 
kibbutz 11:60 
New Harmony 13:280 
transcendentalism 18:316-317 
utopias 19:104 
COMMUNE (medieval municipality) 
5:128 
COMMUNE (modern) see COLLECTIVE 
FARM 
COMMUNE OF PARIS 5:128 
COMMUNICABLE DISEASES see 
INFECTIOUS DISEASES; specific 
disease names 
COMMUNICATION 5:129-130 
animal communication 1:399-402 
cable 4:5-6 
cellular radio 4:217-218 
communications satellite 5: 130-132 
computer 5:151-152 


feedback 7:231-232 
government regulation 
Federal Communications 

Commission 7:228 
infancy 10:144 
information theory 10:154 
interpersonal communication 5:129- 

130 
journalism 10:395-398 
language and verbal behavior 5:130 
languages, artificial 11:167-168 
linguistics 11:306-310 
mass media 12:169-171 
models 5: 129 
newspaper 13:3/6-317 
nonverbal communication 13:356 
publishing 15:286-287 
radio 15:349-352 
receiver (communicataions) 15:404 
sign language 17:73 
signaling 17:73-/4 
social psychology 17:150 
speech 17:294-296 
technology, history of 18:147 
telecommunications 18:152-153 
telemetry 18:154-155 


COMMUNICATIONS SATELLITE 5:130- 


132 
antenna (electronics) 2:15-16 
cable TV 4:6 
INTELSAT 10:178 
Molniya 13:22 
radio and television broadcasting 
15:362-364 
satellite, artificial 17:302-304 
Relay 16:20 
SYNCOM 18:79 
telephone 18:156 
television transmission 18:164 
Telstar 18: 165-166 


COMMUNION see EUCHARIST; MASS 
COMMUNISM 5:132-138 


Albania 1:233 
Hoxha, Enver 9:343 
Bulgaria 3:366-367, 3:368 
Dimitrov, Georgi Mikhailov 6:147 
Zhikov, Todor 20:110-111 
Cambodia 4:47-48, 4:49 
China 2:206, 2:208, 5:134, 5:135- 
136 
Cultural Revolution 5:368 
Deng Xiaoping (Teng Hsiao-p’ing) 
6:82-83 
Jiang Zemin (Chiang Tse-min) 
10:361 
Lin Biao (Lin Piao) 11:299-300 
Liu Shaogi (Liu Shao-ch’i) 11:325 
Long March 11:355 
Mao Zedong (Mao Tse-tung) 
12:110-111 
Zhao Ziyang (Chao Tzu-yang) 
20:110 
Zhou Enlai (Chou En-lai) 20:111 
Zhu Da (Chu Teh) 20:111 
cold war 5:84-5:86 
lron Curtain 10:240 
collective farm 5:89 
Comintern 5:123 


| 


Council for Mutual Economic 
Assistance 5:300 
Cuba 5:137-138, 5:360, 5:363 
Czechoslovakia 5:135, 5:396-398 
Gottwald, Klement 8:377-378 
Husak, Gustav 9:389 
early forms 5:132 
Eastern Europe 5: 134-135 
Engels, Friedrich 7:40 
Germany 
Germany, history of 8:274, 8:282, 
8:284 
Honecker, Erich 9:287 
Liebknecht (family) 11:279 
Luxemburg, Rosa 11:409 
Ulbricht, Walter 18:408 
government regulation 8:383 
Hungary 5:134, 5:135, 9379 9:381 
Hungarian Revolution 9:376-377, 
9:380, 9:381 
Kadar, Janos 11:4 
Kun, Béla 11:116 
Lukacs, Gyérgy 11:392 
Rakosi, Matyas 15:380 
International, Socialist 10:189 
Italy 
Italy, history of 10:289 
Silone, Ignazio 17:82 
Togliatti, Palmiro 18:275 
Korea, history of 11:100 
North Korea 5:137 
Leninism 5:133 
Marx, Karl 12:15]-152 
Marxism 5:132, 12:151-153 
Poland 
Gomutka, Wiadystaw 8:357 
Jaruzelski, Wojciech 10:333 
publications 
Communist Manifesto 5:138 
Kapital, Das 11:20 
revolution 16:65 
Romania 5:135 
Sino-Soviet split 5:136 
socialism 17:157-159 
Southeast Asia 5:137 
Spain 
Spanish Civil War 17:280-281 
totalitarianism 18:299 
Union of Soviet Socialist Republics 
5:132-134, 19:8, 19:14-15 
Bolsheviks and Mensheviks 3:208 
Gorbachev, Mikhail 8:362 
Lenin, Vladimir lich 11:240-241 
Malenkov, Georgy M. 12:71 
Pravda 15:175 
Radek, Karl 15:347 
Russia/Union of Soviet Socialist 
Republics, history of 16:209- 
210 


Russian Revolutions of 1917 
16:219-221 

Stalin, Joseph 17:329 

Trotsky, Leon 18:350 

Yeltsin, Boris 20:75 

Zhukov, Georgy Konstantinovich 
20:112 

Zinoviev, Grigory Yevseyevich 
20:117 

United States 
pianist Party, U.S.A. 5:138- 
39 


McCarran Act 12:7 
McCarthy, Joseph R. 12:8 
Palmer, A. Mitchell 14:211 
Reed, John 15:415 
sedition 16:385 
Smith Act 17:131 
Socialist Workers’ party 17:161 
Un-American Activities, House 
Committee on 18:412-413 
Vietnam 19:191 
Viet Cong 19:188 
Viet Minh 19:188 
’ Vietnam War 19:192-198 
Vo Nguyen Giap 19:224 
Western Europe 5:138 
Eurocommunism 5:138 
women in society 19:406 
Yugoslavia 20:93-94 
Tito 18:269 
COMMUNISM PEAK 5:138 
COMMUNIST INTERNATIONAL see 
COMINTERN 
COMMUNIST MANIFESTO (pamphlet) 
5:138 


Engels, Friedrich 7:40 
Mar, Karl 12:151 
socialism 17:156 
COMMUNIST PARTY, U.S.A. 5:138-139 
Browder, Earl 3:330 
Flynn, Elizabeth Gurley 7:368 
Foster, William Z. 8:8 
COMMUNITY ECOLOGY see BIOME 
COMMUNITY AND JUNIOR COLLEGES 
5:139 
adult education 1:100-101 
California 4:30 
education 6:346 
COMMUNITY PROPERTY 5:139-140 
COMO (Italy) 5:140 
COMO, LAKE 5:140 
COMOROS 5:140-141 
flag 5:140 
history and government 5:141 
land, people, and economy 5:140- 
l 


map 5:14] 
Mayotte 12:207 
COMPACT DISC 5:141-142 
digital technology 6:144-145 
information storage and retrieval 
10:153 
sound recording and reproduction 
17:199, 17:203-204 
video technology 19:184 
COMPAORE, BLAISE 
Burkina Faso 3:383 
COMPARATIVE ANATOMY see ANATOMY 
COMPARATIVE PSYCHOLOGY 5:142 
psychology 15:269 
COMPASS, NAVIGATIONAL 5:142-143 
gyroscope 9:98 
magnetism 12:45 
navigation 13:22] 
COMPENSATION LAWS see 
UNEMPLOYMENT INSURANCE; 
WORKERS’ COMPENSATION 
COMPENSATORY EDUCATION 5:143 
community and junior colleges 
5:139 
Elementary and Secondary 
Education Act of 1965 6:412 


Head Start 9:169 
open admission 14:100 
COMPETITION (business) see 
MONOPOLY AND COMPETITION 
COMPILER see COMPUTER; COMPUTER 
LANGUAGES 
COMPLEAT ANGLER, THE (treatise) 
Walton, Izaak 19:25] 
COMPLEX (chemistry) see 
COORDINATION COMPOUNDS 
COMPLEX (psychology) 5:143 
COMPLEX NUMBER 5:143 
COMPOSITE MATERIAL see CERAMICS; 
MATERIALS TECHNOLOGY 
COMPOST 5:143-144 
COMPOUND, CHEMICAL 5:144 
biochemical 
amide 1:340 
amine 1:34] 
sugar 18:6-7 
carbon 4:126 
chelation 4:283 
chemical bond 4:286-287 
chemical combination, laws of 
4.287 
chemical nomenclature 4:291-292 
chemical symbolism and notation 
4:292-293 
chlorine 4:366-367 
clathrate compounds 5:38 
configuration 5:174 
coordination compounds 5:243 
element 6:409-412 
herbicide 9:215 
industrial 
resin 16:53 
synthetic fibers 18:81-82 
inorganic 
alum 1:289 
aluminum 1:289-292 
chromium 4:382-383 
ketone 11:53-54 
sodium 17:168 
sulfur 18:13 
mercury 12:268 
nitrogen 13:343-344 
amine 1:34] 
organic 
alcohol 244-245 
alicyclic compounds 1:270 
aliphatic compounds 1:271 
alkane 1:273 
alkene 1:273 
alkyne 1:273-274 
aromatic compounds 2:144 
azo compound 2:315 
benzene 2:77-78 
cyclic compounds 5:385 
diene 6:133 
ester 7:109 
ether 7:113 
heterocyclic compound 9:230 
hydrocarbon 9:397 
lactone 11:138 
pentane 14:302 
quinone 15:335 
terpene 18:189 
organic chemistry 14:131-136 
peroxide 14:317-318 
potassium 15:153-154 
solvent 17:185 


COMPUTER Lou 


stereochemistry 17:363-364 
stoichiometry 17:378-379 
thermochemistry 18:221 
COMPRESSED AIR see PNEUMATIC 
SYSTEMS 
COMPROMISE OF 1850 5:144 
Fillmore, Millard 7:264 
popular sovereignty 15:127 
COMPSOGNATHUS 5:144-145 
COMPTON, ARTHUR HOLLY 5:145 
Compton effect 5:145 
Manhattan Project 12:95 
COMPTON-BURNETT, IVY 5:145 
COMPTON EFFECT 5:145 
gamma rays 8:161 
COMPTROLLER OF THE CURRENCY, 
OFFICE OF THE 5:145 
COMPULSIVE BEHAVIOR see 
OBSESSIVE-COMPULSIVE 
DISORDER 
COMPUTER 5:145-154 
analog devices 1:356-357 
analog-to-digital converter 1:357 
applications 5:148, 5:151-152 
astronomical catalogs and 
atlases 2:224 
chess 4:306 
computer-aided design and 
computer-aided manufacturing 
5:155-156 
computer graphics 5:157-159 
computer modeling 5:162-163 
cryptology 5:357 
direct marketing 6:157 
electronic mail 6:405 - 
fire prevention and control 7:287 
food industry 7:385 
handicapped persons 9:128-129 
image processing 10:45-48 
index (reference list) 10:69 
library 11:273 
machine tools 12:21 
manufacturing, history of 12:109 
newspaper 13:316 
numerical analysis 14:5 
printing 15:231-232 
publishing 15:287 
publishing, periodical 14:314 
teaching 18: 136-137 
telecommunications 18:152-153 
video game 19:178-179 
videotex 19:185-186 
word processing 20:3 
artificial intelligence 2:174-175 
automata, theory of 2:292 
automation 2:292-293 
central processing unit 4:234 
components 5:149-15]1 
computer industry 5:159 
computer terminal 5:164 
digital encoding and processing 
5: 148-149 
glossary of terms 5:153-154 
history 5:146-147 
Aiken, Howard Hathaway 1:190 
Babbage, Charles 2:321 
Bush, Vannevar 3:396 
Hollerith, Herman 9:272 
Jacquard, Joseph Marie 10:303 
Mauchly, John William 12:193 
technology, history of 18:147 
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UNIVAC 19:77 
von Neumann, John 19:231 
information science 10:152-153 
information storage and retrieval 
10:153-154 
database 6:22-23 
input-output devices 10:162 


languages 5:151, 5:153, 5:159-161 


memory 5:161-162 
modem 13:3 
neural network 13:261 
optical computing 14:109 
paintbox 14:183 
parallel processing 14:238-239 
personal 5:152, 5:154-155, 5:159 
programming 5:151, 5:154, 5:163 
quiteron 15:336 
scanning 16:325 
software 5:148, 5:151, 5:154, 
5:163-164 
technology 18:140 
time-sharing 18:258 
types 
hybrid computer 9:394 
video display terminal 19:178 
COMPUTER, PERSONAL 5:154-155 
applications 5:154-155 
computer 5:148, 5:152, 5:154 
computer industry 5:159 
computer languages 5:161 
computer software 5:164 
computers in education 5:164-165 
publishing, desktop 15:287 
word processing 20:3 
COMPUTER-AIDED DESIGN AND 
COMPUTER-AIOED 
MANUFACTURING 5:155-156 
automation 2:293 
computer graphics 5:158-159 
computer modeling 5:/6/- 163 
manufacturing, history of 12:109 
medicine 12:225 
process control 15:239 
robot 16:114 
COMPUTER ART see COMPUTER 
GRAPHICS; PAINTBOX; VIDEO 
ART 
COMPUTER-ASSISTED INSTRUCTION 


see COMPUTERS IN EDUCATION 


COMPUTER CRIME 5:157 
COMPUTER GRAPHICS 5:157-159 
animation 1:411 
cinematography 4:395 
computer modeling 5:/62-163 
geometry, fractal 8:237 
paintbox 14:183 
video technology 19:184 
COMPUTER INDUSTRY 5:159 
COMPUTER LANGUAGES 5:159-161 
ADA 1:83 
ALGOL 1:268 
assembly language 2:214 
computer 5:151, 5:153 
computer programming 5:163 
computer software 5:164 
COMPUTER MEMORY 5:161-162 
calculator, electronic 4:21 
computer 5:147, 5:152, 5:153 
computer, personal 5:154, 5:155 
information storage and retrieval 
10:153-154 


input-output devices 10:162 
COMPUTER MODELING 5:162-163 
computer-aided design and 


computer-aided manufacturing 


5:155- 156 
COMPUTER MUSIC 5:163 
electronic music 6:405-407 
musical instruments 13:160 
sound recording and reproduction 
17:206 
COMPUTER NETWORKING 5:163 
computer 5:154 
computer, personal 5:155 
telephone 18:156 
COMPUTER PROGRAMMING 5:163 
computer 5:151, 5:154 
computer languages 5:160-161 
computer modeling 5: 162-163 
computer software 5:163-164 
computer virus 5:164 
database 6:22-23 
expert system 7:174 
flowchart 7:355-356 
spreadsheet 17:316-317 
word processing 20:3 
COMPUTER SOFTWARE 5:163-164 
compact disc 5:142 
computer, personal 5:155 
computer graphics 5:158-159 
computer languages 5:160-161 
computers 5:148, 5:151, 5:154 
information storage and retrieval 
10:153-154 
patent 14:265 
video game 19:178-179 
COMPUTER TERMINAL 5:164 
input-output devices 10:162 
modem 13:3 
printer, computer 15:228-229 
COMPUTER VIRUS 5:164 
computer crime 5:157 


COMPUTERS IN EQUCATION 5:164-165 


programmed learning 15:240 

COMSAT see COMMUNICATIONS 
SATELLITE 

COMSTOCK LODE 5:165 
COMTAT (France) 5:165-166 
COMTE, AUGUSTE 5:166 

altruism 1:288 

sociology 17: 164, 17:165 
CONABLE, BARBER B. 5:166 
CONAKRY (Guinea) 5:166 
CONANT, JAMES BRYANT 5:166 

secondary education 16:378-379 
CONCENTRATION (chemistry) 5:166- 

167 

CONCENTRATION CAMP 5:167 

Auschwitz 2:265 

Bergen-Belsen 3:80 

Borowski, Tadeusz 3:236 

Buchenwald 3:349 

Dachau 5:399-400 

gas chamber 8:177 

Gestapo 8:287 

Gypsies 9:97 

Himmler, Heinrich 9:241-242 

Holocaust 9:274 

Jews 10:361 

Treblinka 18:332 

World War Il 20:29, 20:38 
CONCEPCION (Chile) 5:167 


CONCEPTUAL ART 
modern art 13:8 
CONCERTGEBOUW ORCHESTRA 5:167 
CONCERTINA 5:167 
CONCERTO 5:167 
baroque music 2:391 
Beethoven, Ludwig van 3:41-42 
Gabrieli (family) 8:140 
Mozart, Wolfgang Amadeus 13:118- 
119 


Torelli, Giuseppe 18:291 
Vivaldi, Antonio 19:222 
CONCH 5:167-168 
CONCILIARISM 5:168 
Basel, Council of 2:405 
council, ecumenical 5:299 
Gallicanism 8:151 
Pisa, Council of 15:26 
CONCORD (Massachusetts) 5:168 
Lexington and Concord, Battles of 
11:265 
CONCORD (New Hampshire) 5:168 
CONCORDAT 5:168 
CONCORDAT OF WORMS 
investiture controversy 10:206 
CONCOROE 5:168 
supersonic transport 18:30 
CONCRETE see CEMENT AND 
CONCRETE 
CONCRETION 5:168-169 
CONCUBINAGE 5:169 
CONCUSSION 5:169 
CONDE (family) 5:169 
CONDENSATION 
refrigeration 16:8-9 
CONDENSED-MATTER PHYSICS 5:169 
X rays 20:62 
CONDENSER see HEAT EXCHANGER; 
REFRIGERATION 
CONDILLAC, ETIENNE BONNOT OE 
5:169 
CONDITIONING see BEHAVIOR 
MODIFICATION; LEARNING 
THEORY 
CONDOM 
birth control 3:151 
CONOOMINIUM 5:169 
housing 9:336 
CONOOR 5:170 
CONDORCET, MARIE JEAN ANTOINE 
NICOLAS CARITAT, MARQUIS OE 
5:170 
CONOOTTIERI 5:170 
CONOUCTING (music) 5:170-171 
See also ORCHESTRA AND 
ORCHESTRATION; specific 
conductor and orchestra names 
CONDUCTION, ELECTRIC 5:171 
aluminum 1:290 
glass 8:321-322 
heat and heat transfer 9:180-181 
insulator, electrical 10:172 
plasma physics 15:52 
printed circuit 15:228 
resistivity 16:54 
semiconductor 16:393-394 
solid-state physics 17:181-182 
CONDUCTION, HEAT see HEAT AND 
HEAT TRANSFER 
CONE 5:171 
conic section 5:/85 


CONEFLOWER 5:171-172 
CONESTOGA 
wagon 19:24] 

CONESTOGA (American Indians) see 
SUSQUEHANNA (American 
Indians) 

CONESTOGA (wagon) 5:172 

CONEY ISLANO (New York City) 5:172 

CONFEQERATE STATES OF AMERICA 
5:172-174 

Civil War, U.S. 5: 13-29 

cross 5:346 

Davis, Jefferson 6:29-30 

map 5:173 

Memminger, Christopher Gustavus 


Reconstruction 15:406-407 

Stephens, Alexander Hamilton 
17:360-361 

Toombs, Robert 18:289 

United States, history of the 19:59- 
60 


Yancey, William Lowndes 20:70 
CONFEDERATION, ARTICLES OF see 
ARTICLES OF CONFEDERATION 
CONFEDERATIONS 
government 8:381 
CONFERENCE ON SECURITY AND 
COOPERATION IN EUROPE 
arms control 2:136 
CONFESSION (law) 5:174 
CONFESSION (religion) 5:174 
CONFESSIONAL LITERATURE see 
AUTOBIOGRAPHY 
CONFESSIONS, LES (book) 5:174 
CONFESSIONS OF FAITH 5:174 
Luther, Martin 11:405 
Lutheranism 11:405 
CONFESSIONS OF ST. AUGUSTINE, THE 
(book) see AUGUSTINE, SAINT 
CONFIGURATION (chemistry) 5:174 
stereochemistry 17:363-364 
CONFIGURATION, ELECTRONIC see 
ELECTRON CONFIGURATION 
CONFIRMATION 5:174-175 
CONFLICT THEORY 5:175 
CONFORMITY 5:175 
deviance 6:117 
norm, social 13:357 
CONFUCIANISM 5:175-177 
Asia 2:201 
doctrine 5:176 
I Ching 10:3 
Japan 10:318, 10:319 
Mencius 12:255 
philosophy 14:379 
Shinto 17:42 
women in society 19:405 
Zhu Xi (Chu Hsi) 20:111-112 
CONFUCIUS see CONFUCIANISM 
CONGLOMERATE (business) 5:177 
monopoly and competition 13:44 
CONGLOMERATE (geology) 5:177 
sedimentary rock 16:384 
till and tillite 18:255 
CONGO 5:177-179 
cities see specific city names 
economic activity 5:179 
flag 5:178 
history and government 5:179 
Lumumba, Patrice 11:397-398 


CONSTELLATION 


Les 


United Nations 19:29 
land and resources 5:177-178 
map 5:179 
people 5:178-179 
CONGO, REPUBLIC OF (Léopoldville) 
see ZAIRE 
CONGO-KINSHASA see ZAIRE 
CONGO-BRAZZAVILLE see CONGO 
CONGO CRISIS see ZAIRE 
CONGO-LEOPOLDVILLE see ZAIRE 
CONGO RIVER 5:180 
Africa 1:126-127 
CONGREGATIONALISM 5:180-181 
Puritanism 15:303 
United Church of Christ 19:18 
Wise, John 19:394 
CONGRESS OF BERLIN see BERLIN, 
CONGRESS OF 
CONGRESS OF INDUSTRIAL 
ORGANIZATIONS see AMERICAN 
FEDERATION OF LABOR AND 
CONGRESS OF INDUSTRIAL 
ORGANIZATIONS 
CONGRESS, LIBRARY OF see LIBRARY 
OF CONGRESS 
CONGRESS OF RACIAL EQUALITY 5:181 
African Americans 1:148 
CONGRESS OF THE UNITED STATES 
5:181-184 
ABSCAM 1:56 
balance of power 2:345 
Bill of Rights 3:114-115 
budget 3:357 
caucus 4:200 
committees and subcommittees 
5:182, 5:184 
Constitution of the United States 
5:210-211, 5:212-215 
Constitutional Convention 5:223 
Continental Congress 5:226-227 
District of Columbia 6: 171 
elections 5:181 
lst Amendment 7:293 
General Accounting Office 8:200 
Hayden, Carl 9:165 
House of Representatives of the 
United States 9:330-332 
legislative process 5:183-184 
Library of Congress 11:274 
lobbyist 11:334 
Marburyv. Madison 12:119 
membership 5:181 
organization 5:181-183 
Senate of the United States 16:395- 
396 
special-interest groups 17:290-291 
United States, history of the 19:54 
veto 19:163 
War Powers Act 19:257 
whip 19:346 
CONGRESSIONAL MEDAL OF HONOR 
see MEDALS AND DECORATIONS 
CONGRESSIONAL RECORD 5:184 
CONGREVE, WILLIAM 5:184-185 
rockets and missiles 16:120 
CONIC SECTIONS 5:185 
Apollonius of Perga 2:49 
eccentricity 6:320 
ellipse 7:13 
hyperbola 9:41] 
parabola 14:233 


CONIFER 5:185-187 
deciduous plant 6:50 
podocarp 15:77 
pollen cone 15:104 
seed cone 16:386 
spruce 17:318 
tamarack 18:102 
CONJUGATION (biology) 5:187 
CONJUGATION (chemistry) 5:187 
CONJUNCTION (astronomy) 5:188 
CONJUNCTIVITIS 5:188 
eye diseases 7:191-192 
CONKLING, ROSCOE 5:188 
Arthur, Chester Alan 2:171 
CONNACHT (Ireland) 5:188 
CONNALLY, JOHN B. 5:188 
CONNALLY, TOM 5:188 
CONNECTICUT 5:188-193 
cities see specific city names 
climate 5:189 
cultural activity 5:191 
economy 5:192 
education 5:191 
See also specific institution 
names 
flag 5:189 
government and politics 5:193 
history and historic sites 5:191-193 
Charter Oak 4:273 
Fundamental Orders 8:114 
Ludlow, Roger 11:391 
Sherman, Roger 17:38 
Trumbull, Jonathan 18:358 
Weicker, Lowell P. 19:311 
Wolcott (family) 19:398-399 
land and resources 5:188-189 
map 5:190 
people 5:191 
seal, state 5: 189 
vegetation and animal life 5:189, 
5:191 
CONNECTICUT RIVER 5:194 
CONNECTICUT WITS 
American literature 1:315 
CONNECTIVE TISSUE 5:194 
collagen 5:89 
diseases 
lupus erythematosus 11:402-403 
Marfan syndrome 12:123 
sarcoma 16:293 
human body 9:368 
ligament 11:287 
tissue, animal 18:264 
CONNELL, EVAN S., JR. 5:194 
CONNELLY, CORNELIA 5:194 
CONNELLY, MARC 5:194 
CONNOLLY, MAUREEN 5:194 
CONNORS, JIMMY 5:194-195 
CONOOONT 5:195 
CONQUISTADORS 5:195 
audiencia 2:259 
Mexico, history of 12:316 
Narvaez, Panfilo de 13:196 
Pizarro, Francisco 15:34 
Valdivia, Pedro de 19:108 
CONRAD, CHARLES, JR. 
Apollo program 2:46, 2:47 
CONRAO, JOSEPH 5:195-196 
Heart of Darkness 9:177 
CONRAD, PAUL 5:196 
CONRAO II, KING OF GERMANY AND 


HOLY ROMAN EMPEROR 5:196 
CONRAD III, KING OF GERMANY AND 
HOLY ROMAN EMPEROR 5:196 
CONRAD IV, KING OF GERMANY 5:196 
CONRAD, PETE 
space medicine 17:25] 
CONSALVI, ENRICO 
Pius VII, Pope 15:33 
CONSCIENCE 5:196 
CONSCIENTIOUS OBJECTOR 5:196-197 
civil disobedience 5:4 
pacifism and nonviolent movements 
14:176 
CONSCIOUSNESS 5:197 
associationism 2:215 
coma (unconscious state) 5:116 
fantasy (psychology) 7:208 
loss of 
asphyxia 2:212 
first aid 7:29 
unconscious (psychology) 18:414 
vertigo 19:160 
CONSCRIPTION 5:197-198 
army 2:138 
conscientious objector 5:196-197 
defense, national 6:58 
Draft Riots 6:224 
CONSERVATION 5:198-200 
Civilian Conservation Corps 5:29-30 
environmental impact statement 
7:75 
environmental movements 7:75-76 
forests and forestry 7:406 
game laws 8:157 
Leopold, Aldo 11:250 
mountain climbing 13:112 
Muir, John 13:122-123 
national parks 13:207 
photography 
Porter, Eliot 15:136 
Pinchot, Gifford 15:16 
recycling of materials 15:408-409 
Roosevelt, Franklin Delano 16:167 
Roosevelt, Theodore 16:169 
Sierra Club 17:70 
wildlife refuge 19:362 
See also POLLUTION, 
ENVIRONMENTAL 
CONSERVATION (art) see ART 
CONSERVATION AND 
RESTORATION 
CONSERVATION, LAWS OF (physics) 
5:200 
angular momentum 1:388 
electricity 6:391 
energy 7:37-38 
fundamental particles 8:115 
nuclear physics 13:409 
symmetry (physics) 18:77 
thermochemistry 18:221 
CONSERVATISM 5:200-201 
government regulation 8:383 
United States 
Buckley, William F., Jr. 3:35 
John Birch Society 10:369 
Kirkpatrick, Jeane 11:78 
CONSERVATIVE PARTIES 5:201 
Canada 5:201 
Canada, history of 4:80-85 
Cartier, Jacques 4: 160 
Great Britain 5:201 


Chamberlain, Joseph 4:248-249 
Disraeli, Benjamin, 1st Earl of 
Beaconsfield 6:168 
Peel, Sir Robert 14:284-285 
Thatcher, Margaret 18:208-209 
Tory party 18:298-299 
CONSERVATOR (law) see GUARDIAN 
CONSONANCE see DISSONANCE 
(music) 

CONSORT MUSIC see CHAMBER MUSIC 
CONSPICUOUS CONSUMPTION 5:201 
Veblen, Thorstein B. 19:130-131 

CONSPIRACY 5:201-202 
CONSTABLE, JOHN 5:202-203 
CONSTANCE, LAKE 5:203 
CONSTANT (mathematics) 5:203 
CONSTANT (physics) see ATOMIC 
CONSTANTS 
CONSTANT, BENJAMIN 5:203 
aestheticism 1:117 
CONSTANTA (Romania) 5:203 
CONSTANTINE (Algeria) 5:203 
CONSTANTINE V, BYZANTINE 
EMPEROR 5:203 
CONSTANTINE I, KING OF GREECE 
5:203 


CONSTANTINE II, KING OF GREECE 
5.203 


CONSTANTINE |, ROMAN EMPEROR 
(Constantine the Great) 5:204 
architecture 2:90 
Byzantine Empire 3:414 
Rome, ancient 16:162-163 
CONSTANTINOPLE see ISTANBUL 
CONSTANTINOPLE, COUNCILS OF 
5:204-205 
Gregory of Nazianzus, Saint 9:46 
Holy Spirit 9:279 
Justinian |, Byzantine Emperor 
10:414-415 
Monothelitism 13:46 
Theodosius |, Roman Emperor 
(Theodosius the Great) 18:218 
Trinity 18:342 
CONSTANTINOPLE, LATIN EMPIRE OF 
5:205 
Byzantine Empire 3:414-415 
Michael VIll, Palaeologus, Byzantine 
Emperor 12:323-324 
See also BYZANTINE ART AND 
ARCHITECTURE; BYZANTINE 
MUSIC 
CONSTANTIUS I, ROMAN EMPEROR 


9:205 
CONSTANTIUS II, ROMAN EMPEROR 
9:205 


CONSTELLATION (ship) 5:205 
CONSTELLATION (astronomy) 5:205- 
208 

Andromeda 1:375 

Aquarius 2:55 

Aquila 2:56 

Argo 2:110 

Aries 2:111 

Auriga 2:264 

Canis Major and Canis Minor 4:103 

Capricornus 4:121 

Cassiopeia 4:169 

Crux 5:354 

Cygnus 5:387 

Lyra 11:414 
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Northern Constellations 5:206 
Orion 14:138-139 
Southern Constellations 5:207 
star 17:334, 17:335 
CONSTIPATION 5:208 
hemorrhoids 9:200 
CONSTITUTION (body of precedents) 
5:208 
civil rights 5:6-7 
Fundamental Orders 8:114 
government 8:380 
social contract 17:148 
CONSTITUTION (ship) 5:208 
Bainbridge, William 2:340-341 
Hull, Isaac 9:352 
War of 1812 19:255, 19:256 
CONSTITUTION ACT (Canada) 5:208 
British North America Act 3:318 
Canada, history of 4:85 
Quebec (province) 15:330 
CONSTITUTION OF THE UNITED STATES 
5:208-223 
amendment process 5:218 
amendments 5:219-223 
Ist Amendment 7:293 
14th Amendment 8:13-14 
Prohibition 15:241-242 
13th amendment 18:229 
Anti-Federalists 2:28 
attainder, bill of 2:255 
Bill of Rights 3:114-117 
civil rights 5:6-7 
Congress of the United States 5:181 
Constitutional Convention 5:209, 
5:223-224 
court 5:304-305 
due process 6:260 
electoral college 6:387 
Federalist, The 7:230 
framework 5:210-211 
habeas corpus 9:99-100 
impeachment 10:54-55 
income tax 10:66 
martial law 12:148 
Montesquieu, Charles Louis de 
Secondat, Baron de la Bréde et 
de 13:57-58 
patent 14:265 
president of the United States 
15:206, 15:207 
privacy, invasion of 15:235 
proposed amendments 5:223 
Equal Rights Amendment 7:87 
right to bear arms 16:95 
state rights 17:345 
Supreme Court of the United States 
18:32 
text and commentary 5:211-223 
torture 18:298 
treason 18:331 
trial 18:337 
United States, history of the 19:54 
vice-president of the United States 
19:164-166 
CONSTITUTIONAL CONVENTION 5:223- 
224 


Annapolis Convention 1:414 

Connecticut 5:193 

Constitution of the United States 
5:209 

Hamilton, Alexander 9:120 


Mason, George 12:166 
Paterson, William 14:266 
Sherman, Roger 17:38 
United States, history of the 19:54 
Washington, George 19:271-272 
CONSTITUTIONAL UNION PARTY 5:224 
CONSTRUCTION, BUILDING see 
BUILDING CONSTRUCTION 
CONSTRUCTIVISM 5:224 
Albers, Josef 1:235 
Gabo, Naum 8:137-138 
kinetic art 11:68 
mobile 12:414 
modern architecture 13:4 
Moholy-Nagy, Laszl6é 13:14-15 
Pevsner, Antoine 14:352 
Russian art and architecture 16:213 
suprematism 18:32 
Tatlin, Vladimir Yevgrafovich 18:126 
CONSUL (ancient Roman history) 
5:224 
CONSUL (modern government official) 
5:224 
CONSULATE 5:224-225 
French Revolution 8:83 
Napoleon I, Emperor of the French 
(Napoléon Bonaparte) 13:191 
CONSUMER CREDIT see CREDIT CARD; 
INSTALLMENT PLAN; INTEREST 
CONSUMER PRICE INDEX 5:225 
CONSUMER PRODUCT SAFETY 
COMMISSION 5:225 
CONSUMER PROTECTION 5:225-226 
advertising 1:102-103 
Better Business Bureau 3:98 
government regulation 8:384 
Nader, Ralph 13:182 
nutrition, human 14:16 
CONSUMPTION (disease) see 
TUBERCULOSIS 
CONTACT LENS 5:226 
eye diseases 7:192 
CONTAGIOUS DISEASES see 
INFECTIOUS DISEASES 
CONTAINERS see PACKAGING 
CONTAINMENT see COLD WAR 
CONTEMPT 5:226 
CONTINENT see PLATE TECTONICS; 
specific continent names 
CONTINENTAL CLIMATE 5:226 
CONTINENTAL CONGRESS 5:226-227 
Adams, John 1:87 
American Revolution 1:328, 1:329 
Articles of Confederation 2:173-174 
Declaration of Independence 6:50- 
52 
Hanson, John 9:133 
Intolerable Acts 10:200-201 
McKean, Thomas 12:22 
Madison, James 12:34 
Virginia 19:213 
CONTINENTAL DIVIDE 5:227 
Rocky Mountains 16:128-129 
CONTINENTAL DRIFT 5:227-228 
Earth, geological history of 6:297- 
300 


Earth, structure and composition of 
6:304-307 

Hess, H. H. 9:228 

ice ages 10:10 

ocean and sea 14:34 


paleoclimatology 14:197 
paleogeography 14:198-199 
plate tectonics 15:58 
polar wandering 15:92 
Wegener, Alfred Lothar 19:310-311 
CONTINENTAL SHELF AND SLOPE 
5:228 
coastal plain 5:70 
littoral zone 11:324 
ocean and sea 14:39, 14:40 
oceanic mineral resources 14:47-48 
submarine canyon 17:409-410 
CONTINENTAL SHIELD 5:229 
CONTINUING EDUCATION see ADULT 
EDUCATION 
CONTINUITY 5:229 
CONTINUO see FIGURED BASS 
CONTRA see IRAN-CONTRA AFFAIR; 
NICARAGUA 
CONTRA DANCE see REEL 
CONTRABAND 5:229 
right of search 16:95 
CONTRABASS see DOUBLE BASS 
CONTRABASSOON 5:230 
CONTRACEPTION see BIRTH CONTROL 
CONTRACT (law) 5:230 
bill of lading 3:114 
covenant 5:307-308 
Dartmouth College v. Woodward 
6:20 


lease 11:220 
marriage 12:137 
CONTRALTO 5:230-231 
countertenor 5:301-302 
CONTRAPUNTAL MUSIC see 
COUNTERPOINT 
CONTRERAS, BATTLE OF see MEXICAN 
WAR 
CONTROL SYSTEMS see AUTOMATION, 
FEEDBACK 
CONVECTION 5:231 
heat and heat transfer 9:181 
CONVECTION CELL 5:231 
CONVENT 5:231 
nun 14:6 
CONVENTION, POLITICAL see POLITICAL 
CONVENTION 
CONVERGENCE (mathematics) 5:231 
CONVERSE, FREDERICK SHEPHERO 
5:231 
CONVERSION (law) 
tort 18:297 
CONVEYOR 5:232 
manufacturing, history of 12:108 
CONVULSION 5:232 
epilepsy 7:83 
sedative 16:381 
CONWAY CABAL 5:232 
Wilkinson, James 19:364 
COOGAN, JACKIE 5:232 
COOK, FREDERICK A. 
Peary, Robert Edwin 14:281 
COOK, JAMES 5:232-235 
Antarctica 2:12 
Australia 2:277 
exploration 7:178, 7:179 
map of voyages 5:234 
New Zealand 13:308 
Niue (New Zealand) 13:345 
Nootka (American Indians) 13:356 
COOK ISLANDS 5:235 


COOKE, ALISTAIR 5:235 
COOKE, JAY 5:235 
COOKE, TERENCE J. 5:235 
COOKING 5:235-238 
Brillat-Savarin, Anthelme 3:309 
Child, Julia 4:317 
cordon bleu 5:256 
curry 5:377 
Escoffier, Auguste 7:101 
Farmer, Fannie 7:21] 
food preservation 7:386-387 
herbs and spices 9:216 
Indians, American 10:105 
microwave oven 12:338 
stove 17:385 
Teflon 18:149-150 
See also BAKING INDUSTRY 
COOL (music) 
jazz 10:338 
See also BEBOP 
COOLEY, OENTON A. 5:238 
COOLEY’S ANEMIA 5:238 
COOLIDGE, CALVIN 5:238-239 
Republican party 16:5/ 
COOLING TOWER 5:239 
COONHOUND see BLACK-AND-TAN 
COONHOUND 
COOPER, GARY 5:240 
COOPER, JAMES FENIMORE 5:240 
American literature 1:316 
Bumppo, Natty 3:373 
Leatherstocking Tales, The 11:222 
COOPER, LEROY GOROON, JR. 5:240 
astronaut 2:222 
COOPER, PETER 5:240-241 
COOPER UNION see COOPER, PETER 
COOPERATIVE 5:241 
agriculture, history of 1:179 
credit union 5:323-324 
dairying 5:405 
See also COLLECTIVE FARM 
COOPERATIVE EXTENSION, U.S. 1:175 
COOPERSTOWN (New York) 5:241 
Doubleday, Abner 6:217 
COORDINATE GEOMETRY see ANALYTIC 
GEOMETRY 
COORDINATE SYSTEMS (astronomy) 
5:241-242 
declination 6:52 
horizon 9:298-299 
COORDINATE SYSTEMS (mathematics) 
5:242-243 
dimension 6:147 
geometry 8:235 
spherical trigonometry 17:300-301 
trigonometry 18:340 
COOROINATION COMPOUNDS 5:243 
cobalt 5:71 
COOT 5:243 
COOVER, ROBERT 9:243 
COPAN (Honduras) 5:244 
Honduras 9:286 
COPENHAGEN (Denmark) 5:244-245 
Denmark 6:86 
map 5:244 
COPEPOD 5:245 
COPERNICUS, NICOLAUS 5:245-246 
astronomy and astrophysics 2:225, 
226 


COPLAND, AARON 5:246 
American music 1:325 


COSMONAUT 1.2)5 


COPLEY, JOHN SINGLETON 5:246 
American art and architecture 
1:304, 1:305 
Revere, Paul 16:63 
COPOLYMER see PLASTICS 
COPPER 5:247-249 
African prehistory 1:163 
alloys 5:247-248 
Beaker culture 3:19 
bronze 3:324 
Bronze Age 3:324-325 
compounds 5:248 
copper industry 5:248-249 
metallurgy 12:288 
ore deposits 
Anaconda (Montana) 1:355 
Zaire 20:100-101 
Zambia 20:103 
ores 5:248 
roof and roofing 16:164-165 
technology, history of 18:142 
COPPERHEAD (snake) 5:249 
COPPERHEAOS (U.S. history) 5:249 
Vallandigham, Clement L. 19:111 
COPPOLA, FRANCIS FORD 5:249 
COPRA see COCONUT 
COPROLITE 5:249 
COPTIC ART AND ARCHITECTURE 
5:250 
tapestry 18: 1/3, 18:114 
COPTIC CHURCH 5:250 
Afroasiatic languages 1:165 
Arabs 2:62 
circumcision 4:404 
Monophysitism 13:43 
COPTIC LANGUAGE see AFROASIATIC 
LANGUAGES 
COPYING MACHINE see 
ELECTROSTATIC PRINTING; 
MIMEOGRAPH 
COPYRIGHT 5:250-251 
public domain 15:284 
video 19:173 
COQUINA 5:251 
COR PULMONALE 5:251 
cardiovascular diseases 4:133 
CORAL 5:251-252 
coral reef 5:253-255 
CORAL REEF 5:252-255 
beach and coast 3:16 
Great Barrier Reef 9:3 
lagoon 11:141 
seamount 16:374 
CORAL SEA 5:255 
Great Barrier Reef 9:3 
World War II 20:34 
CORAL SNAKE 5:255 
CORAL TREE 5:255 
CORBETT, JAMES J. 5:255 
CORBUSIER, LE see LE CORBUSIER 
COROAY, CHARLOTTE 5:255 
Marat, Jean Paul 12:118 
CORDED-WARE TRADITIONS see 
BEAKER CULTURE 
COROERO, ANGEL 5:255-256 
CORDIERITE 5:256 
CORDOBA (Argentina) 5:256 
CORDOBA (Spain) 5:256 
Abd al-Rahman | 1:47-48 
CORDOBES, EL see EL CORDOBES 
COROON BLEU 5:256 


CORDOVA see CORDOBA (Spain) 
CORDUROY 5:256 
CORE see CONGRESS OF RACIAL 
EQUALITY 
COREA, CHICK 5:256 
CORELLI, ARCANGELO 5:256 
CORELLI, FRANCO 5:256 
CORFU (Greece) 5:257 
CORIANOER 5:257 
curry 5:377 
CORINTH (Greece) 5:257 
history 
Timoleon 18:259 
CORINTH, ISTHMUS OF 5:257 
canal 4:91 
CORINTHIAN ORDER 
architecture 2:88 
Greek architecture 9:28-29, 9:30 
CORINTHIANS, EPISTLES TO THE 5:257 
Clement |, Saint 5:43 
Paul, Saint 14:271 
CORIOLANUS, GNAEUS MARCIUS 5:257 
CORIOLIS EFFECT 5:258 
atmosphere 2:244 
cyclone and anticyclone 5:387 
Ekman, Vagn Walfrid 6:379 
jet stream 10:354 
ocean currents 14:30 
water wave 19:284 
wind 19:378, 19:379 
CORK (botany) 5:258 
CORK (city in Ireland) 5:258 
CORK (county in Ireland) 5:258 
Blarney Stone 3:172 
CORK TREE 5:258 
CORMORANT 5:259 
CORN 5:259-261 
grass 8:405 
North America 13:369 
vegetable 19: 133 
CORN OANCE 5:261 
Creek 5:324 
CORN LAWS 5:261 
Chartism 4:273 
Cobden, Richard 5:72 
CORNEILLE, PIERRE 5:261-262 
French literature 8:74 
tragedy (drama) 18:314 
CORNELIUS, PETER 5:262 
CORNELL, EZRA 5:262 
CORNELL, JOSEPH 5:262 
CORNELL, KATHARINE 5:262-263 
CORNELL UNIVERSITY 5:263 
Cornell, Ezra 5:262 
White, Andrew Dickson 19:349 
CORNER BROOK (Newfoundland) 5:263 
CORNET 5:263 
CORNETT 5:263 
CORNING, ERASTUS 5:263 
CORNING MUSEUM OF GLASS 
glassware, decorative 8:324 
CORNISH LANGUAGE see CELTIC 
LANGUAGES 
CORNPLANTER (Seneca Indian chief) 
5:263 
CORNS see FOOT DISORDERS 
CORNSTALK (Shawnee Indian chief) 
5:263 
CORNUCOPIA 5:263 
CORNWALL (England) 5:263-264 
CORNWALLIS, CHARLES CORNWALLIS, 


1ST MARQUESS 5:264 
American Revolution 1:335, 1:336- 
33% 
India, history of 10:81 
Yorktown Campaign 20:83 
CORONA see SUN ; 
CORONADO, FRANCISCO VAZQUEZ OE 
5:264 
CORONARY ARTERY see HEART 
CORONARY ARTERY DISEASE see 
ARTERIOSCLEROSIS 
CORONARY DISEASE see HEART 
DISEASES 
CORONATION 5:264 
CORONER 5:265 
inquest 10:162-163 
COROT, JEAN BAPTISTE CAMILLE 5:265 
CORPORAL PUNISHMENT 
punishment 15:300 
CORPORATION 5:265-268 
accounting 1:69-71 
antitrust laws 2:36 
art collectors and patrons 2:159 
bond 3:212 
bureaucracy 3:378 
business administration 3:397 
capitalism 4:118 
conglomerate 5:177 
Fortune 500 7:415 
Galbraith, John Kenneth 8:146-147 
income tax 10:67 
joint-stock company 10:384 
law, history of 11:205-206 
manufacturing, history of 12:108 
merger 12:271 
monopoly and competition 13:44 
multinational corporation 5:267-268 
stock (finance) 17:375-376 
stock market 17:376-377 
CORPUS CHRISTI (Texas) 5:268 
CORREGGIO 5:268 
CORREGIDOR (Philippines) 5:268-269 
CORRESPONOENCE PRINCIPLE 
(physics) 5:269 
CORRESPONDENCE SCHOOL 5:269 
CORROSION 5:269 
aluminum 1:289-290 
iron 10:239 
magnesium 12:43 
materials engineering 12:183 
oxidation and reduction 14:165 
oxygen 14:166 
stainless steel 17:328 
CORSAIR (aircraft) 5:269 
CORSAIR (piracy) see PIRACY 
CORSICA (France) 5:269-270 
Bonaparte (family) 3:211-212 
Paoli, Pasquale 14:222 
CORSO, GREGORY 5:270 
CORTAZAR, JULIO 5:270 
CORTES, HERNAN 5:270-271 
CORTI, ORGAN OF see ORGAN OF CORTI 
CORTICOID see HORMONE, ANIMAL 
CORTICOSTEROID see HORMONE, 
ANIMAL 
CORTICOSTERONE see HORMONE, 
ANIMAL 
CORTISOL see HORMONE, ANIMAL 
CORTISONE see HORMONE, ANIMAL 
CORTONA, PIETRO OA 5:271 
CORUNOUM 5:271 


alumina 1:289 
emery 7:21 
ruby 16:19] 
sapphire 16:29/-292 
CORWIN, NORMAN 
radio and television broadcasting 
15:358, 15:360 
CORYTHOSAURUS 5:271-272 
COSA, JUAN DE LA 5:272 
COSBY, BILL 5:272 
COSECANT see TRIGONOMETRY 
COSELL, HOWARD 5:272 
COSGRAVE (family) 5:272 
COSINE see TRIGONOMETRY 
COSMAS ANO OAMIAN, SAINTS 5:272 
COSMETIC SURGERY see PLASTIC 
* SURGERY 
COSMETICS 5:272-274 
deodorizer 6:92 
Food and Drug Administration 7:383 
henna 9:202 
perfume 14:309 
See also COSTUME 
COSMIC RAYS 5:275-275 
Anderson, Carl David 1:368 
COSMOGONY see COSMOLOGY 
COSMOLOGY (astronomy) 5:276-280 
age of the universe 5:277-278 
astronomy and astrophysics 2:230- 
l 


background radiation 2:326 
big bang theory 3:111-112 
black hole 3:161-162 
brown dwarf 3:333 
constitution of the universe 5:277 
Earth, geological history of 6:296 
Earth sciences 6:308 
extragalactic systems 7:184-186 
future of the universe 5:279-280 
gamma-ray astronomy 8:160 
heliocentric world system 9:193 
history 5:276-277 
Anaximander 1:365 
Anaximenes 1:365-366 
Copernicus, Nicolaus 5:245-246 
Eddington, Sir Arthur 6:338 
Hawking, Stephen 9:163 
Heracleides Ponticus 9:211 
Lemaitre, Georges Edouard 
11:237-238 
Hubble’s constant 9:345 
inflationary theory 10:151 
interstellar matter 10:197 
non-Euclidean geometry 13:355 
origin of the universe 5:278-279 
radio astronomy 15:352-357 
red shift 15:41] 
relativity 16:19-20 
solar system 17:178, 17:180 
steady-state theory 17:350 
structure of the universe 5:278 
theories 5:280 
See also subheading history 
above 
universe 19:77-78 
vacuum 19:107-108 
See also CREATION ACCOUNTS 
COSMOLOGY (philosophy) see 
METAPHYSICS 
COSMONAUT see ASTRONAUT; SPACE 
PROGRAMS, NATIONAL; specific 


196 COSMOS 


cosmonaut names 
COSMOS (satellite programs) 5:280 
Proton 15:253 
space programs, national 17:255 
COSMOS (botany) 5:281 
COSSACKS 5:281 
Don Cossacks 6:206 
Mazepa, Ivan Stepanovich 12:208 
COST ACCOUNTING see ACCOUNTING 
COST-BENEFIT ANALYSIS 5:281 
COST OF LIVING see CONSUMER PRICE 
INDEX 
COST-PUSH INFLATION 
inflation 10:151 
COSTA, LUCIO 5:281 
COSTA-GAVRAS, HENRI 5:281-282 
COSTA RICA 5:282-283 
cities see specific city names 
economic activity 5:282 
flag 5:282 
government and history 5:283 
land and people 5:282 
map 9:283 
COSTAIN, THOMAS B. 5:283-284 
COSTELLO, LOU see ABBOTT AND 
COSTELLO 
COSTUME 5:284-294 
clothing industry 5:56-57 
cowboy 5:309 
diving, deep-sea 6:174 
embroidery 7:17 
fashion design 7:218-220 
folk art 7:372 
folk dance 7:376 
football 7:390 
fur 8:123 
gloves 8:330 
Indians, American 10:106, 10:125- 
126 
leather and hides 11:220-221 
moccasin 12:414-415 
netsuke 13:260 
quilting 15:334 
raincoat 
Macintosh, Charles 12:21 
shoe 17:54-55 
tartan 18:121-122 
wig 19:358 
See also UNIFORM 
COSTUME AND MAKEUP, THEATRICAL 
see THEATER, HISTORY OF THE 
COTANGENT see TRIGONOMETRY 
COTE D’AZUR (France) 5:294 
COTMAN, JOHN SELL 5:295 
COTONOU (Benin) 5:295 
COTOPAXI (Ecuador) 5:295 
South America 17:218 
COTTE, ROBERT OE 5:295 
COTTON 5:295-297 
agriculture, history of 1:178 
cotton gin 5:296, 5:297 
cottonseed 5:296-297 
cultivation 5:296-297 
plant 5:295-296 
textile industry 18:201-203 
calico 4:26 
Gregg, William 9:45 
weevil 19:310 
COTTON, JOHN 5:297 
Puritanism 15:303 
COTTON GIN 5:297 


agriculture, history of 1:178 
slavery 17:119 
Whitney, Eli 19:355 


COTTONMOUTH see WATER MOCCASIN 


COTTONWOOD 5:297, 5:298 
COTYLEDON 5:297-298 
flower 7:360-361 
COUBERTIN, PIERRE DE 
Olympic Games 14:85, 14:87 
COUDE TELESCOPE 5:298 
COUGAR see PUMA 
COUGHLIN, CHARLES E. 5:298 
Union party 19:5 
COULOMB 5:298 
capacitor 4:112 
conservation, laws of 5:200 
electricity 6:389-390 
electrochemistry 6:394-395 
electron 6:401 
electronics 6:407 
electrostatics 6:409 
ion and ionization 10:208 
Leyden jar 11:265-266 
COULOMB, CHARLES AUGUSTIN OE 
5:298 
Coulomb's law 5:299 
magnetism 12:45 
COULOMB’S LAW 5:299 
electricity 6:390 
potential, electric 15:155 
COULOMETRY 
electrochemistry 6:395 
COUNCIL, ECUMENICAL 5:299-300 
Basel, Council of 2:405 
Chalcedon, Council of 4:246 
conciliarism 5:168 


Constantinople, councils of 5:204- 
205 


Ephesus, Council of 7:80 


Ferrara-Florence, Council of 7:245 


Lateran councils 11:184 
Mary 12:1 
Nicaea, councils of 13:322 
Orthodox church 14:143 
Trent, Council of 18:335 
Vatican Council, First 19:128 
Vatican Council, Second 19:129 
COUNCIL BLUFFS (lowa) 5:300 
COUNCIL OF ECONOMIC AOVISERS 
5:300 
COUNCIL OF EUROPE 5:300 
COUNCIL FOR MUTUAL ECONOMIC 
ASSISTANCE 5:300 


COUNT OF MONTE CRISTO, THE (novel) 


9:300 
COUNTER-REFORMATION 5:300-301 


baroque art and architecture 2:389 


Bellarmine, Saint Robert 3:63 

Ignatius Loyola, Saint 10:30 

Jesuits 10:349 

Neri, Saint Philip 13:247 

papacy 14:225 

Paul Ill, Pope 14:272 

Pius V, Pope 15:32 

Pole, Reginald 15:94 

Trent, Council of 18:335 
COUNTERCULTURE 5:301 

American literature 1:320 

Brautigan, Richard 3:283 

communal living 5:128 

new age 13:269 


Woodstock Festival 19:413 
COUNTERFEITING 5:301 
COUNTERPOINT 5:301 

Bach, Johann Sebastian 2:325 

canon 4:108 

chamber music 4:247-248 

fugue 8:109 

music 13:146 

polyphony 15:117 
COUNTERTENOR 5:301-302 
COUNTRY AND WESTERN MUSIC 5:302 

Grand Ole Opry 8:395-396 

Williams, Hank 19:370 
COUNTY 5:303 
COUPER, ARCHIBALD SCOTT 

organic chemistry 14:132 
COUPERIN (family) 5:303 
COURBET, GUSTAVE 5:303 

American art and architecture 1:307 

realism (art) 15:402 

social realism 17:150 
COURT 5:303-305 

attorney 2:256-257 

audiencia 2:259 

chancery 4:253 

common law 5:125-126 

contempt 5:226 

court-martial 5:305-306 

court of appeals 5:306 

criminal justice 5:334-335 

district court 6:171-172 

impeachment 10:54-55 

injunction 10:158 

International Court of Justice 

10:189-190 

judicial review 10:405 

jury 10:413-414 

justice of the peace 10:414 

legal procedure 11:231-232 

sheriff 17:37-38 

Star Chamber 17:339 

subpoena 17:410 

Tax Court, U.S. 18:127 

trial 18:336-337 

See also SUPREME COURT OF THE 

UNITED STATES 
COURT, MARGARET SMITH 5:305 
COURT-MARTIAL 5:305-306 

military justice 12:357 
COURT OF APPEALS 5:306 

appeal 2:51 

Supreme Court of the United States 

18:32-33 
COURT OF CLAIMS 5:306 
COURT OF COMMON PLEAS 5:306 
COURTLY LOVE 5:306 

Chrétien de Troyes 4:374-375 

Dante Alighieri 6:13 

French literature 8:73 

minstrels, minnesingers, and 

troubadours 12:389-390 

Provencal literature 15:258 

women in society 19:404 
COURTSHIP see ANIMAL COURTSHIP 

AND MATING; MARRIAGE 
COUSIN, VICTOR 5:306 
COUSINS, NORMAN 5:306 
COUSTEAU, JACQUES YVES 5:306-307 
archaeology 2: 177 
scuba diving 16:36] 
COUSY, BOB 5:307 


basketball 2:42 
COUTURE, THOMAS 5:307 
COUVAOE 5:307 


COVALENT BOND see CHEMICAL BOND 


COVARRUBIAS, MIGUEL 5:307 
COVENANT (law) 5:307 
COVENANT (religion) 5:308 
Bible 3:102 
Moses 13:95 
Noah 13:348 
COVENANTERS 5:308 
Charles Il, King of England, 
Scotland, and Ireland 4:264- 
265 
English Civil War 7:52 
Henderson, Alexander 9:201 
Montrose, James Graham, Ist 
Marquess of 13:63 
COVENT GARDEN 5:308 
Kemble (family) 11:35 
COVENTRY (England) 5:308 
Godiva, Lady 8:339 
COVERDALE, MILES 5:308 
COVERED WAGON see CONESTOGA 


COW see CATTLE AND CATTLE RAISING; 


DAIRYING 

COWARD, SIR NOEL 5:308-309 
COWBIRD 5:309 
COWBOY 5:309-310 

Argentina 2:107 

frontier 8:96, 8:99 

rodeo 16:132 

Russell, Charles M. 16:201 
COWELL, HENRY 5:310 
COWLEY, ABRAHAM 5:310 
COWLEY, MALCOLM 5:310 
COWPEA 5:310 
COWPENS, BATTLE OF 5:310 
COWPER, WILLIAM 5:310-311 
COWPOX 5:311 

diseases, animal 6:161 

vaccinia 19:107 
COWRIE see MOLLUSK 
COWSLIP 5:311 
COX, ARCHIBALO 5:311 
COX, JAMES M. 5:311 
COXE, TENCH 5:311 
COXEY’S ARMY 5:311 
COYOTE 5:311-312 
COYSEVOX, ANTOINE 5:312 
COZENS (family) 5:312 
COZZENS, JAMES GOULO 5:312 
CPA see CERTIFIED PUBLIC 

ACCOUNTANT 


CPU see CENTRAL PROCESSING UNIT 


CRAB 5:312-313 
fiddler crab 7:255 
Shellfish 17:35 

CRAB APPLE 5:314 

CRAB NEBULA 5:314 
pulsar 15:295 
supernova 18:29-30 

CRABBE, GEORGE 5:314 

CRACK see COCAINE 

CRACOW see KRAKOW 

CRAFT 5:314-316 
Arts and Crafts movement 2:178 
batik 3:6-7 
Bauhaus 3:10, 3:12 
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doll house 6:195 
macrame 12:30 
needlework 13:236-237 
crochet 5:340-341 
embroidery 7:17-18 
CRAFT UNION see LABOR UNION 
CRAIG, GOROON 5:316 
CRAIG, SIR JAMES 5:316 
CRAM, RALPH ADAMS 5:316 
CRANACH, LUCAS, THE ELDER 5:316- 
317 
Caritas 5:317 
Danube school 6:15 
CRANBERRY 5:317 
CRANE (bird) 5:317-318 
CRANE (machine) see DERRICK AND 
CRANE 
CRANE, HART 5:318 
CRANE, STEPHEN 5:318-319 
American literature 1:3/8 
Red Badge of Courage, The 15:409 
CRANE, WALTER 5:319 
CRANE FLY 5:319 
CRANIUM 
skull 17:110 
CRANK 
machine 12:16, 12:17 
CRANMER, THOMAS 5:319 
Reformation 16:6-7 
CRANNOG see LAKE DWELLING 
CRANSTON (Rhode Island) 5:319 
CRAPPIE 5:320 
CRAPS (game) 
dice games 6:126-127 
CRASHAW, RICHARO 5:320 
CRASSUS, MARCUS LICINIUS 5:320 
Sulla, Lucius Cornelius 18:14 
CRATER see METEORITE CRATERS; 
VOLCANO 
CRATER LAKE (Oregon) 5:320 
CRATERS OF THE MOON NATIONAL 
MONUMENT see NATIONAL 
PARKS 
CRAWFORD, CHERYL 
Actors Studio 1:82 
CRAWFORO, ISABELLA VALANCY 5:320 
CRAWFORD, JOAN 5:320 
CRAWFORD, WILLIAM H. 5:320-321 
CRAXI, BETTINO 5:321 
socialism 17:159 
CRAYFISH 5:321 
circulatory system 4:400 
crustacean 5:354 
fish farming 7:305 
CRAZY HORSE (Sioux Indian) 5:321 
CREASEY, JOHN 5:321 
CREATION ACCOUNTS 5:321-322 
creationism 5:323 
Enuma Elish 7:73 
Genesis, Book of 8:202 
mythology 13:171-172 
transcendence, divine 18:316 
universe 19:77-78 : 
women in society 19:403 
See also COSMOLOGY (astronomy) 
CREATIONISM 5:322-323 
CREBILLON 5:323 
CREDIT see BANKING SYSTEM 
CREDIT, LETTER OF see LETTER OF 
CREDIT 
CREOIT AGENCY 5:323 


CREDIT CARD 5:323 
installment plan 10:171 
CREDIT MOBILIER OF AMERICA 5:323 
Colfax, Schuyler 5:88 
Durant, Thomas Clark 6:271 
railroad 15:375 
CREOIT UNION 5:323-324 
banking system 2:374 
CREE (American indians) 5:324 
Poundmaker 15:163-164 
CREEO 5:324 
Athanasius, Saint 2:33 
Constantinople, councils of 5:203 
council, ecumenical 5:299 
heresy 9:220 
Jesus Christ 10:352 
Nicaea, councils of 13:322 
Orthodox church 14:143 
Schism, Great 16:330-331 
CREEK (American Indians) 5:324 
Five Civilized Tribes 7:314-315 
Jackson, Andrew 10:298 
McGillivray, Alexander 12:14 
Weatherford, William 19:303 
CREELEY, ROBERT 5:324 
CREEPER (bird) 5:324-325 
CREMATION 5:325 
funeral customs 8:117, 8:118 
CREMAZIE, OCTAVE 5:325 
CREMONA (Italy) 5:325 
CREOLE (linguistics) 5:325 
pidgin 15:7 
sociolinguistics 17:163 
CREOLE JAZZ BAND 
Oliver, King 14:83 
CREOLES (people) 5:325-326 
Cape Verde 4:114 
CREOSOTE 5:326 
CREOSOTE BUSH 5:326 
CRERAR, HENRY 5:326 
CRERAR, THOMAS ALEXANOER 5:326 
CRESS 5:326 
CRETACEOUS PERIOD see EARTH, 
GEOLOGICAL HISTORY OF; 
GEOLOGIC TIME 
CRETE 5:326-327 
archaeology 2:80 
Evans, Sir Arthur 7:152 
Knossos 11:88 
Phaistos 13:353 
art and architecture 2:88 
Aegean civilization 1:105, 1:/06- 
107 


history 
Aegean civilization 1:104-108 
costume 5:284, 5:285-286 
writing systems, evolution of 20:50, 


CRETINISM see ENDOCRINE SYSTEM, 
___ DISEASES OF THE 
CREVECOEUR, MICHEL GUILLAUME 
JEAN DE 5:327 
CRIB DEATH 5:327 
CRIBBAGE 5:327 
CRICK, FRANCIS 5:327-328 
biology 3:13, 3:132 
CRICKET (game) 5:328-329 
CRICKET (insect) 5:329 
CRIME 5:329-332 
airplane hijacking 1:207 
arson 2:146 


assault and battery 2:214 
bigamy 3:112 
bribery 3:301 
burglary 3:379 
child abuse 4:317-318 
classification 5:330-331 
computer crime 9:157 
conspiracy 5:201-202 
counterfeiting 5:301 
criminology 5:331-332 
deviance 6:117 
drug abuse 6:248-250 
embezzlement 7:17 
felony 7:235 
forgery 7:407 
fraud 8:47 
gambling 8:157 
graft 8:390 
juvenile delinquency 10:415 
kidnapping 11:60-61 
larceny 11:177 
lynching 11:412 
Mafia 12:37-38 
manslaughter 12:105 
marijuana 12:127 
murder 13:133 
organized crime 14:137 
police 15:94-95 
psychopathy 15:279 
rape 15:387-388 
robbery 16:108 
sociology 17:165 
statistical analysis 5:331 
white-collar crime 19:351 
See also CRIMINAL JUSTICE 
CRIME AND PUNISHMENT (novel) 
5:332 
Dostoyevsky, Fyodor Mikhailovich 
6:215-216 
novel 13:403 
CRIMEA (USSR) 5:332-333 
Crimean War 5:333-334 
CRIMEAN WAR 5:333-334 
Aberdeen, George Hamilton-Gordon, 
Ath Earl of 1:49 
Balaklava, Battle of 2:343 
Nightingale, Florence 13:336 
Palmerston, Henry John Temple, 3d 
Viscount 14:212 
Paris, treaties of 14:247 
Russia/Union of Soviet Socialist 
Republics, history of 16:207 
Russo-Turkish Wars 16:222 
CRIMINAL JUSTICE 5:334-335 
appeal 2:51 
bail 2:340 
Beccaria, Cesare Bonesana 3:28 
capital punishment 4:117 
confession (law) 5:174 
court 5:305 
crime 5:332 
defense counsel 6:59 
entrapment 7:73 
extradition 7:182 
Federal Bureau of Investigation 


felony 7:235 

fingerprinting 7:277-278 
forensic science 7:402-403 
grand jury 8:396 

habeas corpus 9:99-100 


indictment 10:128 
insanity, legal 10:164 
Jaw 11:203 
legal aid 11:231 
lie detector 11:279 
manslaughter 12:105 
mens rea 12:262 
misdemeanor 12:394 
murder 13:133 
nolo contendere 13:354 
parlement 14:251 
parole 14:254 
prison 15:232-234 
prosecuting attorney 15:249 
punishment 15:299-300 
sentence (law) 16:402 
statute of limitations 17:349 
trial 18:336-337 
CRIMINOLOGY see CRIME— 
criminology; CRIMINAL JUSTICE 
CRINOIO 5:336 
echinoderm 6:32 
CRIPPS, SIR STAFFORD 5:336 
CRISIS (periodical) 
Du Bois, W. E. B. 6:254 
National Association for the 
Advancement of Colored People 
13:201 
CRISPI, FRANCESCO 5:336 
CRISTOBALITE 5:336 
CRITICAL CONSTANTS 5:336 
van der Waals equation 19:116 
CRITICAL MASS see CHAIN REACTION; 
FISSION, NUCLEAR 
CRITICISM, BIBLICAL see BIBLE— 
interpretation and study 
CRITICISM, LITERARY 5:336-337 
American literature 1:318, 1:319, 
1:320 
Bloom, Harold 3:181 
Brooks, Van Wyck 3:329 
Fiedler, Leslie A. 7:256 
Fuller, Margaret 8:111 
Hardwick, Elizabeth 9:137 
Kazin, Alfred 11:29 
Lowell, James Russell 11:384 
McCarthy, Mary 12:8 
Matthiessen, F. 0. 12:192 
Mencken, H. L. 12:255 
Olson, Charles 14:84 
Poe, Edgar Allan 15:77-78 
Shapiro, Karl 17:23 
Stein, Gertrude 17:355-356 
Tate, Allen 18:125 
Trilling, Lionel 18:340 
Van Doren, Carl 19:116 
Warren, Robert Penn 19:259 
Wilson, Edmund 19:374 
Woollcott, Alexander 19:415 
Danish literature 
Brandes, Georg Morris Cohen 
3:279 
Egyptian literature 
Taha Husayn 18:95 
English literature 
Arnold, Matthew 2: 143 
Beerbohm, Sir Max 3:41 
Eliot, T. S. 7:5-6 
Frye, Northrop 8:106 
Granville-Barker, Harley 8:399 
Johnson, Samuel (writer) 10:380 
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Leavis, F. R. 11:222 
Richards, |. A. 16:85 
Shakespeare, William 17:19 
Shaw, George Bernard 17:26-27 
Sidney, Sir Philip 17:69 
Swinburne, Algernon Charles 
18:66 
Tynan, Kenneth 18:395 
Woolf, Virginia 19:415 
essay 7:107 
French literature 
Barthes, Roland 2:395 
Breton, André 3:299 
Cocteau, Jean 5:77 
Derrida, Jacques 6:97 
Sainte-Beuve, Charles Augustin 
16:252 
Staél, Madame de 17:325-326 
Taine, Hippolyte Adolphe 18:96 
genre 8:220 
German literature 
Auerbach, Erich 2:259-260 
methods 5:337 
deconstruction 6:52-53 
New Criticism 13:273 
Russian literature 16:216 
semantics 16:392 
semiotics 16:395 
wit 19:395 
CRITIQUE OF PURE REASON (book) 
5:337-338 
Kant, Immanuel 11:19 
CRITTENDEN COMPROMISE 5:338 
CRO-MAGNON MAN 5:338-339 
anthropology 2:20 
cave dwellers 4:204-205 
prehistoric art 15:189-191 
CROATIA (Yugoslavia) 5:339-340 
Dalmatia 5:409 
Yugoslavia 20:93-94 
CROCE, ARLENE 5:340 
CROCE, BENEDETTO 5:340 
CROCHET 5:340-341 
CROCKETT, DAVY 5:341 
CROCODILE 5:341-342 
alligator 1:278 
gavial 8:185 
reptile 16:45, 16:46 
CROCUS 5:342 
CROESUS, KING OF LYDIA 5:342 
CROHN’S DISEASE 5:342 
CROIX DE GUERRE (France) 
medals and decorations 12:219, 
12:220 
CROME, JOHN 5:342 
CROMER, EVELYN BARING, 1ST EARL 
OF 5:342 
CROMLECH see MEGALITH 
CROMWELL, OLIVER 5:343 
Anglo-Dutch Wars 1:383 
English Civil War 7:53-54 
Great Britain, history of 9:8-10 
Puritanism 15:303 
CROMWELL, THOMAS, 1ST EARL OF 
ESSEX 5:343-344 
CRONKITE, WALTER 5:344 
radio and television broadcasting 
15:36] 
CRONUS 5:344 
CRONYN, HUME 5:344 
CROOK, GEORGE 5:344 


Crazy Horse 5:321 
CROOKES, SIR WILLIAM 5:344 
CROP ROTATION 
agriculture, history of 1:177 
CROPS see AGRICULTURE, HISTORY 
OF; AGRICULTURE AND THE 
FOOD SUPPLY; FARMS AND 
FARMING; PLANT BREEDING; 
specific crop names 
CROPSEY, JASPAR 5:344 
CROQUET 5:344-345 
CROSBY, BING 5:345 
CROSS 5:345-346 
Byzantine art and architecture 3:41] 
crucifixion 5:348-349 
English art and architecture 7:46 
CROSS-COUNTRY see TRACK AND 
FIELD 
CROSS-DRESSING see TRANSVESTISM 
CROSS-EYE see STRABISMUS 
CROSS-SECTION 5:346 
gadolinium 8:140-141 
CROSSBILL 5:346-347 
CROSSBOW see BOW AND ARROW 
CROSSLEY, ARCHIBALD 
opinion polls 14:106-107 
CROSSWORD PUZZLE 5:347 
CROTALARIA 5:347 
CROTON 5:347-348 
CROUP 5:348 
CROUSE, RUSSEL see LINDSAY, 
HOWARD, AND CROUSE, RUSSEL 
CROW (American Indians) 5:348 
CROW (bird) 5:348 
CROWFOOT (Blackfoot Indian) 5:348 
CRT see CATHODE-RAY TUBE 
CRUCIFIX see CROSS 
CRUCIFIXION 5:348-349 
Calvary 4:44 
cross 5:346 
Jesus Christ 10:349, 10:35 
Passion cycle 14:261 
stations of the cross 17:347 
CRUCIFIXION THORN 5:349 
CRUDE OIL see PETROLEUM 
CRUIKSHANK, GEORGE 5:349 
CRUISE MISSILE 5:349-350 
aerospace industry 1:114 
nuclear strategy 13:413 
CRUISER 5:350 
CRUMB, GEORGE 5:350 
CRUSADES 5:350-353 
Albigenses 1:240-241 
Byzantine Empire 3:415 
Children’s Crusade 4:321 
Constantinople, Latin Empire of 
5:205 
fortresses 
Krak des Chevaliers 11:109 
Godfrey of Bouillon 8:339 
Hospitalers 9:320 
Innocent III, Pope 10:160 
Jerusalem 10:347 
Jerusalem, Latin Kingdom of 10:348 
knight 11:86 
Louis Vil, King of France 11:369 
Louis IX, King of France (Saint Louis) 
11:369 
map 9:35] 
reliquary 16:25-26 
Richard |, King of England 16:84 


Saladin 16:253 
Templars 18:167 
Teutonic Knights 18:194 
CRUSTACEAN 5:354 
amphipod 1:351 
barnacle 2:387 
copepod 5:245 
crab 5:312-313 
crayfish 5:321, 5:354 
hermit crab 9:221 
isopod 10:262 
krill 11:111 
lobster 11:334-335 
shell 17:31 
shellfish 17:34-35 
shrimp 17:61-62 
CRUX 5:354 
CRY, THE BELOVED COUNTRY (novel) 
5:354 
Paton, Alan 14:267 
CRYOBIOLOGY 5:354 
CRYOGENICS 5:355 
artificial insemination 2:174 
helium 9:194 
hydrogen 9:403 
neon 13:242 
superfluidity 18:28 
CRYOLITE 5:355 
aluminum 1:291 
CRYPT 5:355 
CRYPTOLOGY 5:355-35/7 
Morse code 13:88 
number theory 14:4 
CRYSTAL 5:357-360 
Bragg, Sir William H. 3:267 
Haily, René-Just 9:156 
isomorph 10:262 
liquid crystal 11:316 
mineral 12:372-373, 12:374-375 
pegmatite 14:285 
piezoelectricity 15:10 
polarized light 15:93 
porphyry 15:134 
quartz 15:323-324 
snow and snowflake 17:142- 143 
systems 
hexagonal system 9:231 
isometric system 10:261 
monoclinic system 13:42 
orthorhombic system 14:144 
tetragonal system 18:194 
triclinic system 18:338 
CRYSTAL PALACE 5:360 
art 2:156 
Paxton, Sir Joseph 14:275 
CRYSTALLOGRAPHY see CRYSTAL 
CTENOPHORA see COMB JELLY; 
INVERTEBRATE 
CTESIBIUS 5:360 
CTESIPHON (Iraq) 5:360 
CUAUHTEMOC 5:360 
CUBA 5:360-364 
arts 5:362 
cities see specific city names 
dance 
Alonso, Alicia 1:282 
economic activity 5:362-363 
education 5:361 
flag 5:36] 
government 5:360, 5:363, 5:364 
Guantanamo Bay 9:71 


history 5:363-364 

Batista, Fulgencio 3:7 

Bay of Pigs invasion 3:14 

Castro, Fidel 4:176 

Céspedes, Carlos Manuel de 
4:239 

communism 5:137-138 

Cuban Missile Crisis 5:364 

Estrada Palma, Tomas 7:111 

Guevara, Che 9:77 

Machado y Morales, Gerardo 
12:15 

Marti, José 12:146 

Ostend Manifesto 14:149 

Platt Amendment 15:66 

Spanish-American War 17:275- 
276 

Ten Years’ War 18:174 

Velazquez de Cuéllar, Diego 
19:138 

Wood, Leonard 19:408 

land and resources 5:361 


literature 
Guillén, Nicolas 9:79 
map 5:362 
people 5:361 
migration to the United States 
9:251-252 
CUBAN MISSILE CRISIS 5:364 
cold war 5:85-86 
Kennedy, John F. 11:38 
U-2 18:401 
United States, history of the 19:69 
CUBAN TREE FROG 5:365 
CUBE 5:365 


CUBISM 5:365-366 
Apollinaire, Guillaume 2:45 
Archipenko, Aleksandr 2:86 
art 2:157 
Art Deco 2:161 
Braque, Georges 3:28/-282 
collage 5:89 
Delaunay, Robert 6:3 
Duchamp-Villon, Raymond 6:258 
Feininger, Lyonel 7:232 
futurism 8:136 
Gabo, Naum 8:137-138 
Giacometti, Alberto 8:296-297 
Gleizes, Albert 8:326-327 
Gris, Juan 9:55 
Léger, Fernand 11:232 
Malevich, Kasimir 12:71-72 
Mondrian, Piet 13:30 
painting 14:188 
Picasso, Pablo 15:4 
sculpture 16:366 
Sheeler, Charles 17:29 
Villon, Jacques 19:203 

CUCHULAIN 5:366 

CUCKOO 5:366 
roadrunner 16:105 

CUCUMBER 5:366-367 
melon 12:249 
vegetable 19: 133 
watermelon 19:290 

CUCUMBER TREE see MAGNOLIA 

CUCUTENI-TRIPOLYE CULTURE 
Neolithic Period 13:242 

CUENCA (Ecuador) 5:367 

CUERNAVACA (Mexico) 5:367 

CUEVA, JUAN DE LA 5:367 
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CUEVAS, JOSE LUIS 5:367 
CUFFE, PAUL 
black nationalism 3:164 
CUIRASS 
armor 2:133 
CUISINE see COOKING 
CUKOR, GEORGE 5:367 
CULBERTSDN, ELY 5:367 
CULIACAN (Mexico) 5:368 
CULLEN, COUNTEE 5:368 
CULTS see RELIGIOUS CULTS 
CULTURAL ANTHROPOLOGY see 
ANTHROPOLOGY 
CULTURAL REVOLUTIDN 5:368 
communism 5:136 
Jiang Qing (Chiang Ch’ing) 10:361 
Lin Biao (Lin Piao) 11:299-300 
Mao Zedong (Mao Tse-tung) 12:111 
CULTURE 5:368-369 
anthropological linguistics 2:18 
anthropology 2:18-22 
Benedict, Ruth 3:69 
civilization 5:30 
communication 5:130 
dance 6:4-7 
deconstruction 6:52-53 
diffusion 5:369, 6:140 
ethnocentrism 7:120 
ethnography 7:120 
folkways 7:379 
Kroeber, Alfred 11:112 
Mead, Margaret 12:209-210 
sociology 17:164 
CULTURE AND ANARCHY (essay) 5:369 
CULTURE AREA 5:369 
CULTURE LAG 5:369 
CULTURE SHOCK 5:370 
CUMAE 5:370 
CUMANS 5:370 
CUMBERLAND see CUMBRIA (England) 
CUMBERLAND, RICHARD 5:370 
CUMBERLAND GAP 5:370 
Kentucky 11:42 
CUMBERLAND PLATEAU 5:370 
CUMBERLAND RIVER 5:370 
CUMBERLAND ROAD see NATIONAL 
ROAD 
CUMBRIA (England) 5:370 
CUMIN 5:370-371 
CUMMINGS, E. E. 5:371 
Enormous Room, The 7:71 
CUMULONIMBUS CLOUDS see 
THUNDERSTORM 
CUMULUS CLOUDS 5:37/ 
Cloud 5:57, 5:58 
CUNA (American Indians) 5:371-372 
CUNARD, SIR SAMUEL 5:372 
ship 17:48 
CUNEIFORM 5:372-373 
archives 
HattuSa 9:155 
Mari 12:124 
Nineveh 13:341 
Nippur 13:342 
hieroglyphics 9:236 
inscription 10:164 
Behistun 3:47 
languages, extinct 11:168, 11:169 
Mesopotamia 12:277-278 
Sumer 18:17 
writing systems, evolution 


of 20:50-51 
CUNNINGHAM, GLENN 5:373 
CUNNINGHAM, IMDGEN 5:373 
CUNNINGHAM, MERCE 5:373 
modern dance 13:10 
CUNNINGHAM, WALTER 
Apollo program 2:46 
CUNY see NEW YORK, CITY UNIVERSITY 
OF 
CUOMD, MARIO 5:373 
CUPID see EROS (mythology) 
CUPOLA see DOME 
CUPRITE 5:373 
CURAGAO 5:373 
CURARE 5:373 
CURASSOW 5:373-374 
CURATOR 
museums, art 13:141 
CURIA, ROMAN 5:374 
CURIE, MARIE AND PIERRE 5:374-375 
Becquerel, Antoine Henri 3:30 
chemistry, history of 4:298 
radioactivity 15:364 
radium 15:371 
CURIE TEMPERATURE see MAGNETISM 
CURITIBA (Brazil) 5:375 
CURIUM 5:375 
Seaborg, Glenn T. 16:371 
CURLEW 5:375 
CURLEY, JAMES M. 5:375 
CURLING 5:375-376 
CURLY-CDATED RETRIEVER 5:376 
CURRANT 5:376 
CURRENCY see MONEY 
CURRENT, ELECTRIC see CIRCUIT, 
ELECTRIC; ELECTRICITY 
CURRENTS, OCEAN see OCEAN 
CURRENTS 
CURRICULUM 5:376-377 
teacher education 18:135 
technical education 18:139 
Willard, Emma Hart 19:365 
CURRIER AND IVES 5:377 
graphic arts 8:403 
lithograph 11:322 
CURRY 5:377 
coriander 5:257 
CURRY, JOHN STEUART 5:377-378 
CURTIN, JOHN 5:378 
CURTIS, BENJAMIN ROBBINS 5:378 
CURTIS, CHARLES 5:378 
CURTIS, CYRUS H. K. 5:378 
periodical 14:313 
CURTIS, H. D. 
cosmology 5:276 
extragalactic systems 7:184 
CURTISS, GLENN HAMMOND 5:378 
CURTISS JENNY 5:378-379 
CURVATURE 5:379 
CURVE (mathematics) 5:379 
curvature 5:379 
cycloid 5:386 
hyperbola 9:41/ 
least-squares method 11:220 
normal distribution 13:357, 13:358 
parabola 14:233 
CURZON, GEORGE NATHANIEL 
CURZON, 1ST MARQUESS 5:379 
CUSCUS 5:379 
phalanger 14:353-354 
CUSH 5:379 


Nubia 13:405-406 
CUSHING, CALEB 5:379-380 
CUSHING, HARVEY W. 5:380 
CUSHING, RICHARD JAMES 5:380 
CUSHING’S DISEASE 

endocrine system, diseases of the 


CUSHING’S ULCERS see ULCER 
CUSHITIC LANGUAGES see 
AFROASIATIC LANGUAGES 
CUSTARD APPLE 5:380 
CUSTER, GEORGE ARMSTRONG 5:380- 
381 
Crazy Horse 5:321 
Little Bighorn, Battle of the 11:323 
Sitting Bull 17:98 
CUSTOMS (duty) 
port of entry 15:135 
See also TARIFF 
CUSTOMS UNION 5:381 
CUTHBERT, SAINT 5:381 
CUTLER see SHIP; SHIPBUILDING 
CUTLER, MANASSEH 5:381 
Ohio Company of Associates 14:68 
CUTLERY see SWORD AND KNIFE 
CUTTER see SHIP; SHIPBUILDING 
CUTTLEFISH see MOLLUSK 
CUTTY SARK (clipper ship) 
ship 17:46 
CUVIER, GEORGES, BARON 5:381 
Agassiz, Louis Rodolphe 1:169 
anatomy 1:364-365 
catastrophism (geology) 4: 184 
zoology 20:122 
CUVILLIES, FRANCOIS 5:381 
CUYP, AELBERT 5:381-382 
CUZA, ALEXANDRU ION 5:382 
CUZCO (Peru) 5:382 
CY YOUNG AWARD 
winners (table) 2:403 
CYANIDE 5:382-383 
CYANOBACTERIA see BLUE-GREEN 
ALGAE 
CYANOCOBALAMIN (Vitamin Bj 2) 
vitamins and minerals 19:220 
CYANOGEN 5:383 
CYANOSIS 5:383 
heart diseases 9:178 
CYBELE 5:383 
CYBERNETICS 5:383-384 
automata, theory of 2:292 
bionics 3:133, 3:135 
information theory 10:154 
Wiener, Norbert 19:358 
CYBERSPACE 5:384 
CYCAD 5:384 
sago 16:237 
CYCLADES (Greece) 5:384 
Aegean civilization 1:105-108 
Europe 7:133 
Melos 12:250 
Naxos 13:228 
CYCLAMATES see SWEETENER, 
ARTIFICIAL 
CYCLAMEN 5:384 
CYCLIC AMP 5:385 
hormone, animal 9:299, 9:301 
CYCLIC COMPOUNDS 5:385 
alicyclic compounds 1:270 
CYCLING 5:385-386 
bicycle 3:108-110 


LeMond, Greg 11:238 
Merckx, Eddy 12:266 
CYCLOHEXANE 5:386 
CYCLDID 5:386 
CYCLONE AND ANTICYCLONE 5:386- 
387 
atmosphere 2:246 
front 8:95-96 
high-pressure region 9:237 
hurricane and typhoon 9:387-388 
low-pressure region 11:383 
tornado 18:291-292 
wind 19:379 
CYCLOPS 5:387 
Polyphemus 15:117 
CYCLOSPORINE 5:387 
transplantation, organ 18:325 
CYCLOSTOMI see AGNATHA 
CYCLOTRON see ACCELERATOR, 
PARTICLE 
CYGNUS 5:387 
CYLINDER 5:387 
hydraulic system 9:396-397 
CYMBALS 5:388 
CYMRU see WALES 
CYNEWULF 5:388 
CYNICS 5:388 
Diogenes of Sinope 6:154 
CYNTHIA 
Artemis 2:166 
CYPRESS 5:388 
Florida 7:351 
southern white cedar 17:238 
CYPRIAN, SAINT 5:388 
CYPRUS 5:388-391 
cities see specific city names 
flag 5:389 
history and government 5:390-391 
EQKA 7:79 
Makarios III 12:62 
Salamis 16:254-255 
Turkey 18:381 
United Nations 19:29 
land 5:389 
map 5:390 
people and economy 5:389-390 
CYRANO DE BERGERAC (play) 5:391 
Rostand, Edmond 16:178 
CYRANO DE BERGERAC, SAVINIEN 
5:391 
CYRENAICA see CYRENE (Libya) 
CYRENAICS 5:391 
CYRENE (Libya) 5:391 
CYRIL DF ALEXANDRIA, SAINT 5:391 
Theodoret 18:217 
CYRIL OF JERUSALEM, SAINT 5:391 
CYRIL AND METHODIUS, SAINTS 5:391 
CYRILLIC ALPHABET 5:392 
writing systems, evolution of 20:52 
CYRUS THE GREAT, KING OF PERSIA 
5:392 
CYRUS THE YOUNGER 5:392 
Clearchus 5:41 
CYST 5:392 
CYSTIC FIBROSIS 5:392 
CYSTINURIA see KIDNEY DISEASE 
CYSTITIS 5:392 
CYTOCHROME 5:392 
CYTOKINESIS 
cell 4:214 
CYTOKININ see HORMONE, PLANT 
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CYTDLOGY 5:393 World War II 20:38 DALEY, ARTHUR 5:407 hula 9:351 
cell 4:211 DACHSHUND 5:400 DALEY, RICHARD J. 5:407 Indians of North America, music and 
cell physiology 4:216 DACIAN LANGUAGE DALHDUSIE, JAMES ANDREW BRDUN dance of the 10: 126-127 
zoology 20:122 languages, extinct 11:168 RAMSAY, 1ST MARQUESS DF Jacob’s Pillow Dance Festival 10:303 
CYTDPLASM 5:393 DACRON see SYNTHETIC FIBERS _ 3:407 jig 10:362 
CZARTDRYSKI, ADAM JERZY 5:393 DACTYL see VERSIFICATION DALI, SALVADDR 5:407-408 jitterbug 10:364 
CZECH LANGUAGE see SLAVIC DADA 5:400-401 painting 14: 189 Latin American music and dance 
LANGUAGES Arp, Jean 2:144 surrealism (art) 18:42 11:193-194 
CZECH LITERATURE 5:394 art 5:400-401 DALIAN (Ta-lien) (China) 5:408 minuet 12:390 
See also specific author names cabaret 4:4 DALLAPICCDLA, LUIGI 5:408 modern dance 6:9-10, 13:9-10 
CZECH MUSIC 5:394 collage 5:89 DALLAS (Texas) 5:408-409 notation 
Dvorak, Antonin 6:284 Dix, Otto 6:175 DALLAS, GEDRGE MIFFLIN 5:409 Laban, Rudolf von 11:129 


Janaéek, Leos 10:313-314 
opera 14:104 
Smetana, Bedrich 17:127 
CZECHDSLDVAKIA 5:394-398 
arts 5:396 
cities see specific city names 
economy 5:396-397 
flag 5:395 
government and politics 5:397 
historians 
Palacky, FrantiSek 14:194 
history 5:397-398 
Benes, Eduard 3:70 
communism see COMMUNISM— 
Czechoslovakia 
Havel, Vaclav 9:156 
Huss, John 9:389 
Little Entente 11:324 
Masaryk, Jan 12:162 
Masaryk, Tomas 12:162-163 
Munich Conference 13:128 
World War Il see WORLD WAR II 
land and resources 5:394-395 
languages 
Slavic languages 17:119-120 
literature see CZECH LITERATURE 
map 5:397 
music see CZECH MUSIC 
patron saint 
John Nepomucene, Saint 10:370 
people 5:395-396 
Slavs 17:121 
regions 
Bohemia 3:198-199 
Moravia 13:74 
Sudetenland 17:415 
religion 
Moravian Church 13:74-75 
rivers, lakes, and waterways 5:395 
vegetation and animal life 5:395 
CZERNY, CARL 5:398 
CZESTOCHDWA (Poland) 5:398 


D (letter) 5:399 

D DAY see WORLD WAR II 

DA see the last element of name for 
names not listed below 

DA GAMA, VASCO see GAMA, VASCO DA 

DA NANG (Vietnam) 5:399 

DA PONTE, LDRENZD 5:399 

DA VINCI, LEONARDO see LEONARDO 
DA VINCI 

DABCHICK see GREBE 

DACCA see DHAKA 

DACE 5:399 

DACHAU (Germany) 5:399-400 


Duchamp, Marcel 6:258 
Ernst, Max 7:95 
German art and architecture 8:256 
Grosz, George 9:58 
literature 5:401 
Picabia, Francis 15:3 
Schwitters, Kurt 16:346 
surrealism (art) 18:42 
Tzara, Tristan 18:400 
DADDY LDNGLEGS 5:401 
DAEDALUS (mythology) 5:401 
architecture 2:87 
flight, human powered 7:342-343 
DAFFDDIL 5:401 
narcissus 13:194 
sternbergia 17:365 
DAFYDD AP GWILYM 5:401 
DAGHESTAN (USSR) 5:401 
DAGDN 5:401 
DAGUERRE, LOUIS J. M. 5:401 
Niépce, Joseph Nicéphore 13:329 
photography, history and art of 
14:395 
DAGUERREDTYPE 5:402 
Brady, Mathew B. 3:266-267 
camera 4:52 
DAHLBERG, EDWARD 5:402 
DAHLGREN, JOHN ADOLPHUS BERNARD 
5:402 
DAHLIA 5:402-403 
DAHOMEY see BENIN 
DAIMLER, GOTTLIEB 5:403 
DAIREN (China) see DALIAN (Ta-lien) 
(China) 
DAIRYING 5:403-405 
butter 3:40] 
cattle and cattle raising 4:197 
cheese 4:280-282 
factory farming 7:196 
goat 8:334 
implements 5:403 
milk 12:359 
New Zealand 13:307 
process 5:404-405 
veal 19:130 
Vermont 19:155 
Wisconsin 19:390, 19:393 
DAISY 5:405-406 
safflower 16:236 
sunflower 18:26 
DAKAR (Senegal) 5:406 
DAKOTA see SIOUX 
DALADIER, EDDUARD 5:406 
DALAI LAMA 5:406-407 
Lhasa 11:266 
Lhasa apso 11:266 
Tibetan Buddhism 18:248 
DALCRDZE, EMILE JAQUES 5:407 
eurhythmics 7:127 


DALMATIA (Yugoslavia) 5:409 
DALMATIAN 5:409-410 
DALDU, AIME JULES 5.410 
DALTDN, JDHN 5:410 
chemical combination, laws of 
4.287 
chemistry, history of 4:296 
Dalton’s law 5:410 
DALTDN’S LAW 5:410 
DALY, AUGUSTIN 5:410 
DALY, MARCUS 5:410 
Anaconda (Montana) 1:355 
DAM 5:410-413 
beaver dam 3:27 
Columbia River 5:113 
floods and flood control 7:345 
hydroelectric power 9:398, 9:399 
irrigation 10:246-248 
See also specific dam names 
DAM, CARL HENRIK 5:413 
DAMAGES (law) 5:414 
contract 5:230 
DAMAN see GOA 
DAMASCUS (Syria) 5:414 
Syria 18:85-86 
DAMASK 5:414 
D’AMBDISE, JACQUES 5:414 
DAMIEN, FATHER 5:415 
DAMDCLES 5:415 
DAMDN AND PYTHIAS 5:415 
DAMPIER, WILLIAM 5:415 
DAMPING see MOTION, HARMONIC 
DAMROSCH, WALTER 5:415 
DAMSELFISH 5:415 
DAMSELFLY 5:415 
DAN 6:3 
DANA, JAMES DWIGHT 6:3 
paleogeography 14:198 
DANA, RICHARD HENRY 6:3 
DANAE see PERSEUS 
DANAUS 6:3 
DANBURY (Connecticut) 6:3 
DANBY, THOMAS OSBDRNE, 1ST EARL 
DF 6:3 
DANCE 6:3-10 
ballade 2:351 
ballet 2:351-357, 6: 7-8 
cakewalk 4:18 
calypso 4:45 
cancan 4:95 
Charleston 4:271-272 
choreography 4:373 
communal dance 6:4-5 
dance marathon 6:10 
eurhythmics 7:127 
fandango 7:207 
flamenco 7:332 
folk dance 6:5, 6:9, 7:374-376 
hora 9:298 


passacaglia and chaconne 14:259- 


ritual dance 6:5, 6:9 
sets and costumes 
Noguchi, Isamu 13:353 
social dance 6:5-6 
swing 18:66 
sword dance 18:73 
tango 18:107 
tap dancing 18:112 
tarantella 18:117 
waltz 19:252 
See also subheading dance under 
specific country names; specific 
choreographers and dancers 
DANCE DF DEATH 6:10 
DANCE LANGUAGE 
bee 3:36-37 
DANCE MARATHON 6:10 
DANCE THEATRE DF HARLEM 6:10-11 
Mitchell, Arthur 12:409-410 
DANDELION 6:11 
DANDIE DINMONT TERRIER 6:11 
DANDRUFF 6:11 
DANELAW 6:11 
East Anglia 6:314 
DANGER CAVE (Utah) 6:11 
DANIEL, ARNAUT 6:11 
DANIEL, BDDK DF 6:12 
Bel and the Dragon 3:50 
DANIEL, SAMUEL 6:12 
DANIELS, JONATHAN WDRTH 6:12 
DANIELS, JOSEPHUS 6:12 
DANILDVA, ALEXANDRA 6:12 
DANISH ART AND ARCHITECTURE see 
SCANDINAVIAN ART AND 
ARCHITECTURE 
DANISH LANGUAGE see GERMANIC 
LANGUAGES 
DANISH LITERATURE 6:12-13 


Andersen, Hans Christian 1:367-368 


Holberg, Ludvig, Baron 9:270 
D’ANNUNZID, GABRIELE 6:13 
Italian literature 10:275 
DANSE MACABRE see DANCE OF DEATH 
DANTE ALIGHIERI 6:13-14 
Divine Comedy, The 6:172-173 
Italian literature 10:273, 10:274 
DANTON, GEDRGES JACQUES 6:14 
French Revolution 8:8] 
DANUBE RIVER 6:14-15 
Germany 8:274 
map 6:15 : 
DANUBE SCHDDL (art group) 6:15 
Cranach, Lucas, the Elder 5:316- 
317 
Renaissance art and architecture 
16:34 
DANZIG see GDANSK 
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DAODE JING (Tao Te Ching) (book) 6:16 
OAOISM (Taoism) 6:16-17 
Asia 2:201 
Daode Jing (Tao Te Ching) 6:16 
Laozi (Lao-tzu) 11:175 
philosophy 14:379 
Tao Yuanming (T’ao Yiian-ming) 
18:111 
temple 18:172 
Yellow Emperor (Huang Di) 20:74 
Zhuangzi (Chuang-tzu) 20:112 
DAPHNE (mythology) 6:17 
Apollo 2:45 
DAPHNE (shrub) 6:17 
DAPHNIA see WATER FLEA 
OAPHNIS 6:17 
DAR see DAUGHTERS OF THE 
AMERICAN REVOLUTION, 
NATIONAL SOCIETY OF THE 
OAR ES SALAAM (Tanzania) 6:17 
Africa 1:133 
OAROANELLES 6:17 
World War | 20:15 
OARE, VIRGINIA 6:17 
OARIO, RUBEN 6:17-18 
DARIUS |, KING OF PERSIA 6:18 
Behistun 3:47 
Persian Wars 14:326 
OARJEELING (India) 6:18 
OARK AGES 6:18 
OARK HORSE 6:18 
OARLAN, JEAN FRANCOIS 6:18 
DARLING RIVER 6:18 
OARMSTADT (Germany) 6:18-19 
OARNLEY, HENRY STEWART, LORD 


6:19 
OARROW, CLARENCE S. 6:19 
Scopes Trial 16:352 
OART, RAYMONO 6:19 
OARTER 6:19 
OARTMOOR (England) 6:19 
OARTMOUTH (Nova Scotia) 6:19 
OARTMOUTH CDLLEGE 6:19-20 
Wheelock, Eleazar 19:345 
DARTMOUTH COLLEGE vy. WOODWARD 
6:20 
Marshall, John 12:143 
OARTS 6:20 
OARVDN 6:20 
DARWIN (Australia) 6:20 
OARWIN, CHARLES 6:20-22 
animal behavior 1:392 
biology 3: 130 
Darwinism 6:21-22 
Darwin's finches 6:21, 6:22 
emotion 7:22 
evolution 7:158 7:159 
heredity 9:218-219 
Hutton, James 9:392 
Lyell, Sir Charles 11:410 
natural selection 13:214 
naturalism (literature) 13:214 
population dynamics 15:13] 
sexual selection 17:13 
Social Darwinism 17:148-149 
tropism 18:349 
unconformity (geology) 18:414 
uniformitarianism 19:4 
OARWIN, ERASMUS 6:22 
Darwin, Charles 6:20, 6:21 
DARWINISM see DARWIN, CHARLES; 


EVOLUTION; HEREDITY 
DARWIN’S FINCHES 6:22 
adaptive radiation 1:90 
Darwin, Charles 6:21 
evolution 7:159 
DAS KAPITAL see KAPITAL, DAS (book) 
DASYURE see HYRAX 
DAT see DIGITAL AUDIO TAPE 
DATA PROCESSING see COMPUTER 
PROGRAMMING; INFORMATION 
STORAGE AND RETRIEVAL 
OATABASE 6:22-23 
information storage and retrieval 
10:153-154 
videotex 19:185-186 
DATE AND DATE PALM 6:23-24 
DATING see ARCHAEOLOGY; 
DENDROCHRONOLOGY; 
GEOLOGIC TIME; RADIOMETRIC 
AGE-DATING 
OATURA 6:24 
OAUBIGNY, CHARLES FRANCOIS 6:24 
DAUDET, ALPHONSE 6:24 
OAUGHERTY, HARRY M. 6:24 
DAUGHTERS OF THE AMERICAN 
REVOLUTION, NATIONAL 
SOCIETY OF THE 6:24 
DAUMIER, HONORE 6:24-25 
graphic arts 8:403 
DAUPHIN 6:25 
DAUPHINE (France) 6:25 
DAUSSET, JEAN 6:25 
DAVAO (Philippines) 6:25 
DAVENPDRT (lowa) 6:25 
DAVENPORT, HOMER 
cartoon (editorial and political) 
4.161, 4:162 
OAVID, GERARD 6:25-26 
OAVID, JACQUES LOUIS 6:26 
Empire style 7:23-24 
Oath of the Horatii 6:27 
OAVIO, KING OF ISRAEL 6:26 
Bathsheba 3:6 
Donatello statue 6:207 
Goliath 8:356 
Jews 10:357 
Psalms, Book of 15:262 
Samuel, Books of 16:269-270 
DAVID, SAINT 6:27 
DAVID COPPERFIELD (novel) 6:27 
DAVID |, KING DF SCDTLAND 6:27 
DAVIDSDN, JD 6:27-28 
DAVIDSDN CDLLEGE 6:28 
DAVIES, ARTHUR B. 6:28 
American art and architecture 1:308 
Armory Show 2:135 
DAVIES, SIR JDHN 6:28 
DAVIES, ROBERTSON 6:28 
Canadian literature 4:89, 4:90 
DAVIES, SAMUEL 6:28 
DAVIES, THOMAS 
Canadian art and architecture 4:86 
DAVIS, ALEXANDER JACKSDN 6:28 
DAVIS, BENJAMIN D. 6:28 
DAVIS, BETTE 6:28-29 
DAVIS, SIR CDLIN 6:29 
DAVIS, DAVID 6:29 
DAVIS, ELMER 6:29 
DAVIS, FRANK MARSHALL 6:29 
DAVIS, GLENN 6:29 
DAVIS, HENRY WINTER 6:29 


DAVIS, JEFFERSON 6:29-30 
Civil War, U.S. 5:13-14, 5:21-23 
Confederate States of America 
5:173-174 
OAVIS, JOHN W. 6:30 
Northwest Passage 13:387 
DAVIS, MILES 6:30 
bebop 3:28 
jazz 10:338 
DAVIS, OSSIE 6:30 
DAVIS, STUART 6:30-31 
DAVIS, WILLIAM MORRIS 6:31 
DAVIS CUP see TENNIS 
OAVIS STRAIT 6:31 
DAVISON, GREGORY 
recoilless rifle 15:406 
DAVITT, MICHAEL 6:31 
OAVOS (Switzerland) 6:31 
DAVOUT, LOUIS NICDLAS 6:31 
OAVY, SIR HUMPHRY 6:31-32 
calcium 4:20 
Faraday, Michael 7:209-210 
fuel cell 8:107-108 
magnesium 12:43 
thermodynamics 18:222 
DAWES, CHARLES 6. 6:32 
DAWES, WILLIAM 6:32 
DAWES ACT 6:32 
Indians, American 10:121 
DAY 6:32 
Daylight Saving Time 6:34 
OAY, BENJAMIN HENRY 6:32 
DAY, CLARENCE 6:32 
OAY, DOROTHY 6:32 
OAY, STEPHEN 6:32-33 
Bay Psalm Book 3:14 
OAY, THOMAS 6:33 
DAY-CARE CENTER 6:33 
DAY-LEWIS, C. 6:33 
OAY LILY 6:33 
OAYAN, MOSHE 6:33-34 
OAYDREAM 6:34 
DAYGLOW see AIRGLOW 
DAYLIGHT SAVING TIME 6:34 
OAYTDN (Ohio) 6:34 
OAYTDNA BEACH (Florida) 6:34 
OAZAI OSAMU 6:34 
DC (direct current) see CIRCUIT, 
ELECTRIC 
DC-3 6:34-35 
Douglas, Donald Wills 6:217 
DDT 6:35 
chlorine 4:367 
nutrient cycles 14:13 
organic chemistry 14:135 
pesticides and pest control 14:334 
pollution, environmental 15:110 
Silent Spring 17:76 
DE BRDGLIE, LDUIS 6:35 
quantum mechanics 15:318-319 
DE CHIRICO, GIORGIO see CHIRICO, 
GIORGIO DE 
DE FALLA, MANUEL see FALLA, MANUEL 
DE 


DE FILIPPD, EDUARDO 6:35 
DE FDREST, LEE 6:35 
Armstrong, Edwin 2:136 
sound recording and reproduction 
17:205 
triode 18:343 
DE GASPERI, ALCIDE 6:35-36 


DE GAULLE, CHARLES 6:36 
Pompidou, Georges 15:121 
World War Il 20:27 

OE HAVILLAND, OLIVIA 6:36 

DE KALB, JOHANN see KALB, JOHANN 

DE KLERK, F. W. 6:37 
apartheid 2:40 
South Africa 17:213, 17:214 

DE KDDNING, WILLEM 6:37 
abstract expressionism 1:59 
action painting 1:81 

DE LA BECHE, SIR HENRY THOMAS 
Sedgwick, Adam 16:382 

OE LA MADRID HURTAOD, MIGUEL 6:37 

OE LA MARE, WALTER 6:37 

DE LA RAMEE, LOUISE see OUIDA 

OE LA ROCHE, MAZO 6:37 

DE LA WARR, THOMAS WEST, 12TH 

BARON 6:37-38 

OE LANCEY (family) 6:38 

OE LEON, OANIEL 6:38 
Socialist Labor party 17:161 

OE LONG, GEORGE WASHINGTDN 6:38 

OE LOS ANGELES, VICTORIA 6:38 

OE MILLE, AGNES 6:38 

DE MILLE, CECIL B. 6:38-39 

DE NIRD, ROBERT 6:39 

OE NOBILI, ROBERTO 6:39 

OE QUINCEY, THOMAS 6:39 

DE RE METALLICA (treatise) see 

AGRICOLA, GEORGIUS 

DE RERUM NATURA (poem) see 

LUCRETIUS 

OE SICA, VITTORID 6:39 

OE SMET, PIERRE JEAN 6:39 

OE SOTO, HERMANDO 6:40 

DE STIL (periodical and art 

movement) 6:40 
abstract art 1:57 
Agam, Yaacov 1:168 
Doesburg, Theo van 6:183 
modern architecture 13:4 
Mondrian, Piet 13:30 

OE VALERA, EAMON 6:40-41 

DE VOTO, BERNARD 6:41 

DE WITT, JOHAN see WITT, JOHAN DE 

OEAO SEA 6:41 

DEAD SEA SCROLLS 6:41-42 
archaeology 2:81 
Essenes 7:108 
Habakkuk, Book of 9:99 
Qumran 15:336 

DEADLY NIGHTSHADE see BELLADONNA 

DEADWOOD (South Dakota) 6:42 

DEAF, EDUCATION OF THE 6:42-43 
Gallaudet (family) 8:149 
Gallaudet University 8:149-150 
sign language 17:73 
special education 17:289 

DEAFNESS 6:43 
hearing aid 9:173 

DEAK, FERENC 6:43 

DEAKIN, ALFRED 6:43 

DEAN, DIZZY 6:43-44 

DEAN, JAMES 6:44 

DEAN, JOHN W., Ill 
Watergate 19:288 

DEANE, SILAS 6:44 

DEARBDRN (Michigan) 6:44 

DEARBORN, FORT see FORT DEARBORN 

DEARBDRN, HENRY 6:44 
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DEATH, DANCE OF see DANCE OF 
DEATH 


DEATH ADDER 6:44 
DEATH AND DYING 6:44-46 

autopsy 2:304 

burial 3:380 

coroner 5:265 

definition of death 6:45 

Dies irae 6:134 

drowning 6:243 

euthanasia 7:150-151 

funeral customs 8:117-118 

funeral industry 8:118 

hospice 9:317 

immortality 10:50-51 

infancy 

crib death 5:327 

legal aspects 6:45 

life span 11:284-285 

medical ethics 12:221 

poison 15:81-82 

population 15:127 

purgatory 15:302 

suicide 18:9-10 

suttee 18:49 

transmigration of souls 18:322 

will (law) 

trust 18:359 

See also SPIRITUALISM 

DEATH PENALTY see CAPITAL 
PUNISHMENT 

DEATH RATE see DEMOGRAPHY 

DEATH OF A SALESMAN (play) 6:46 

theater, history of the 18:275 
DEATH VALLEY (California) 6:46 

California 4:3] 

North America 13:365 
DEBAKEY, MICHAEL 6:47 
DEBATE 

presidential elections 15:210 
DEBENTURE see BOND 
DEBIERNE, ANDRE 

actinium 1:81 
DEBDRAH 6:47 

Judges, Book of 10:404-405 
DEBRECEN (Hungary) 6:47 
DEBS, EUGENE V. 6:47 

Darrow, Clarence S. 6:19 

Pullman Strike 15:294 

socialism 17:160 
DEBT 6:47 

accounting 1:69-71 

amortization 1:345-346 

banking systems 2:373-375 

bankruptcy 2:375 

budget 3:357 

income, national 10:65-66 

interest 10:179 

lien 11:281-282 

moratorium 13:73-74 

mortgage 13:89 

usury 19:98 
DEBT, PUBLIC see NATIONAL DEBT 
DEBUSSY, CLAUDE 6:47-48 

Afternoon of a Faun, The 1:168 

French music 8:79 

impressionism (music) 10:60 
DEBYE, PETER 6:48 
DEBYE LENGTH 

plasma physics 15:52 
DECADENCE 6:48 


Verlaine, Paul 19:150-151 
Victorian literature 19:170 
DECALOGUE see TEN COMMANDMENTS 
DECAMERON (book) 6:48 
DECATHLDN 6:48-49 
Jenner, Bruce 10:344 
Mathias, Bob 12:189-190 
Thompson, Daley 18:233 
Thorpe, Jim 18:237 
DECATUR (Illinois) 6:49 
DECATUR, STEPHEN 6:49 
Tripolitan War 18:344 
DECCAN PLATEAU 6:49 
DECEMBRISTS 6:49 
Nicholas |, Emperor of Russia 
13:325 
DECIBEL see SOUND AND ACOUSTICS 
DECIDUDUS PLANT 6:49-50 
DECIMAL 6:50 
base (mathematics) 2:398 
DECISIDN THEORY 6:50 
statistics 17:348 
DECKER, MARY 6:50 
DECLARATIDN DF INDEPENDENCE 
6:50-52 
Adams, John 1:87 
American Revolution 1:329 
human rights 9:369 
Jefferson, Thomas 10:339, 10:340 
Lee (family) 11:228 
Liberty Bell 11:270 
Mecklenburg Declaration of 
Independence 12:217 
signers 6:52 
text 6:51-52 
DECLINATION 6:52 
DECLINE AND FALL OF THE ROMAN 
EMPIRE, THE HISTORY OF THE 
(book) see GIBBON, EDWARD 
DECLINE OF THE WEST, THE (book) see 
SPENGLER, OSWALD 
DECDMPDSITIDN 6:52 
DECOMPRESSION SICKNESS see 
BENDS 
DECONGESTANT DRUGS 6:52 
DECONSTRUCTION 6:52-53 
Derrida, Jacques 6:97 
DECORATIONS see MEDALS AND 
DECORATIONS 
DECDRATIVE ARTS 6:53 


antique collecting 2:33-34 

Art Deco 2:161- 162 

Art Nouveau 2: 163-165 

Arts and Crafts movement 2:178 

bark cloth 2: 385-386 

basketry 2:412 

Bauhaus 3:10, 3:12 

Celtic art 4:218-220 

ceramics 4:235-237 

chinoiserie 4:361 

colonial styles in North America 
5:96-99 

craft 5:314-316 

Directoire style 6:158 

Empire style 7:2324 

Fabergé, Peter Carl 7:194 

faience 7:197 

federal style 7:229-230 

folk art 7:371-374 

furniture 8: 125-132 

Georgian style 8:248-249 


German art and architecture 8:254 
glassware, decorative 8:323-324 
gold and silver work 8:345-347 
Gothic art and architecture 8:372 
Greek architecture 9:29 

interior design 10:182-185 


Islamic art and architecture 10:257- 


258 
ivory and ivory carving 10:293-294 
jade carving 10:304 
Japanese art and architecture 
10:328 
Koetsu 11:91 
Korin 11:107 
jewelry 10:354-356 
Korean art 11:102 
lacquer 11:136-137 
majolica 12:61 
Mannerism 12:102 
Merovingian art and architecture 
12:273 
Morris, William 13:86 
mosaic 13:90-92 
needlework 13:236-237 
embroidery 7:17-18 
lace 11:135-136 
quilting 15:334 
paper folding 14:229-230 
papier-maché 14:230 
pottery and porcelain 15:156-160 
Queen Anne style 15:330 
rococo style 16:129-131 


Roman art and architecture 16:140 


rugs and carpets 16:193- 195 
Scandinavian art and architecture 
16:322-324 
stained glass 17:327-328 
DECRETALS 6:53 
DECROUX, ETIENNE 
mime and pantomime 12:369 
DEDUCTION 6:53 
logic 11:344 
proof, mathematical 15:245 
DEED 6:53 
property 15:248 
DEEP-SEA DIVING see DIVING, DEEP- 
SEA 
DEEP-SEA DRILLING PROJECT 6:53 
JOIDES 10:382 
Ocean Drilling Program 14:33 
oceanography 14:50 
DEEP-SEA LIFE 6:54-55 
ocean and sea 14:40 
DEEPS AND TROUGHS see OCEANIC 
TRENCHES 
DEER 6:55-57 
elk 7:12 
horn (biology) 9:302 
hunting 9:383 
moose 13:72 
muntjac 13:130 
musk deer 13:160-161 
wapiti 19:254 
DEER MOUSE 6:57 
DEERE, JDHN 6:57 
DEERFLY 6:57 
fly 7:365-366 
DEERHOUND see SCOTTISH 
DEERHOUND 
DEFAMATIDN 6:57-58 
tort 18:296, 18:297 


DEFENSE, NATIDNAL 6:58 


air force 1:194-197 

aircraft, military 1:202-205 

ammunition 1:342-344 

amphibious warfare 1:350 

antiaircraft systems 2:22-23 

antiballistic missile 2:23 

armored vehicle 2:133-135 

arms control 2:135-136 

army 2:138-14] 

artillery 2: 176-177 

atomic bomb 2:252-253 

bomb 3:210-211 

civil defense 5:3-4 

conscription 5:197-198 

cruise missile 5:349- 350 

fortification 7:412-414 

intelligence operations 10:177-178 

military-industrial complex 12:358 

military warning and detection 
systems 12:357-358 

militia 12:358 

National Guard 13:204 

naval vessels 13:218-221 

navy 13:224-228 

nuclear strategy 13:413-415 

rockets and missiles 16:119-126 

strategy and tactics, military 
17:388-390 

See also FOREIGN POLICY 


DEFENSE, U.S. DEPARTMENT DF 6:58- 


59 
ADA (computer language) 1:83 
aerospace industry 1:114 
military-industrial complex 12:358 
National Security Agency 13:211- 
raly, 


Pentagon, The 14:301-302 
Pentagon Papers 14:302 


DEFENSE CDUNSEL 6:59 
DEFENSE MECHANISMS (psychology) 


6:59 
frustration 8:105 
projection 15:242 


DEFOE, DANIEL 6:59-60 


Robinson Crusoe 16:114 


DEGAS, EDGAR 6:60 


Cassatt, Mary 4:168 
impressionism (art) 10:58 
pastel 14:263 


DEGREE, ACADEMIC 6:60-61 
DEGREE-DAY 6:61 
DEHYDRATIDN (food) 6:61 

food preservation 8:386 
DEHYDRATION (physiology) 6:61 
DEIMDS (astronomy) 6:61 

solar system 17:179 
DEIR EL-BAHRI (Egypt) 6:61-62 
DEISM 6:62 

rationalism 15:392 
DEKKER, THDMAS 6:62 
DELACRDIX, EUGENE 6:62 

romanticism (art) 15: 153 
DELANY, MARTIN R. 6:62-63 
DELAUNAY, ROBERT 6:63 
DELAWARE 6:63-67 

cities see specific city names 

economic activity 6:66 

education 6:64 

flag 6:64 

government 6:66 
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history 6:66-67 
New Sweden 13:292 
land and resources 6:63 
map 6:65 
people 6:63-64 
seal, state 6:64 
DELAWARE (American Indians) 6:67 
Susquehanna (American Indians) 
18:47-48 
DELAWARE PROPHET 6:68 
DELAWARE RIVER 6:68 
DELAWARE WATER GAP 6:68 
DELCASSE, THEDPHILE 6:68 
DELFT (Netherlands) 6:68 
Netherlands 13:258 
DELFTWARE 6:68 
antique collecting 2:34 
faience 7:194 
pottery and porcelain 15:159 
DELHI see NEW DELHI 
DELHI SULTANATE 6:69 
India, history of 10:79 
DELIAN LEAGUE 6:69 
Aristides 2:112 
Cimon 4:392 
DELIBES, LEO 6:69 
DELILAH 6:69 
Samson 16:269 
DELIRIUM 6:69 
DELIRIUM TREMENS see ALCOHOL 
CONSUMPTION 
DELIUS, FREDERICK 6:69-70 
DELLA FRANCESCA, PIERO see PIERO 
DELLA FRANCESCA 
DELLA RDBBIA (family) 6:70 
pottery and porcelain 15:159 
DELLD JDID, NDRMAN 6:70 
DELMARVA PENINSULA 6:70 
DELDRME, PHILIBERT 6:70 
DELDRS, JACQUES 6:70 
European Community 7:144 
DELDS (Greece) 6:70-71 
Apollo 2:45 
DELPHI (Greece) 6:71 
Apollo 2:45 
oracle 14:113 
Pythian Games 15:311 
Python 15:311 
DELPHINIUM 6:71 
DELTA 6:71 
DELTA PLAN 6:71 
DELTA WAVE see BRAIN 
DELUGE 6:72 
ark 2:122 
Gilgamesh, Epic of 8:305 
Noah 13:348 
DELUSION see PARANOIA; 
SCHIZOPHRENIA 
DELVAUX, PAUL 6:72 
DEMAND DEPDSIT 6:72 
DEMAVEND, MOUNT see ELBURZ 
MOUNTAINS 
DEMENTIA 6:72 l 
DEMENTIA PRAECOX see 
SCHIZOPHRENIA 
DEMERDL 6:72 
DEMETER 6:72 
Eleusinian mysteries 6:414 
DEMETRIUS | POLIDRCETES, KING OF 
MACEDDNIA 6:72-73 
DEMETRIUS | SDTER, SELEUCID 


KING 6:73 
DEMIURGE 6:73 
DEMDCRACY 6:73-74 
election 6:385-386 
government 8:380 
pluralism 15:72 
political campaign 15:96-97 
political parties 15:98-100 
popular sovereignty 6:/3-74 
presidential elections 15:208-211 
primary election 15:215 
referendum and initiative 16:3 
representation 6:73, 16:39-40 
subversion 17:411 
Tocqueville, Alexis de 18:274-275 
town meeting 18:305 
DEMOCRACY IN AMERICA (book) see 
TOCQUEVILLE, ALEXIS DE 
DEMOCRATIC PARTY 6:75-79 
African Americans 1:147 
Americans for Democratic Action 
1:338 
Anti-Federalists 2:28 
Dixiecrats 6:177 
government regulation 8:384 
Hunkers and Barnburners 9:381 
Jackson, Andrew 10:298-300 
political convention 15:97, 15:98 
political parties 15:99 
Reconstruction 15:407 
United States, history of the 19:58- 
EY) 
DEMOCRATIC PEOPLE’S REPUBLIC OF 
KOREA (North Korea) see KOREA 
DEMDCRITUS 6:79 
Leucippus 11:258 
skepticism 17:103 
DEMOGRAPHY 6:79 
Bertillon, Jacques 3:92 
fertility, human 7:246 
population 15:127-130 
population dynamics 15:131 
sociology 17:165 
DEMOLITION see EXPLOSIVES 
DEMON 6:79-80 
exorcism 7:173-174 
DEMDSTHENES 6:80 
Aeschines 1:116 
DEMPSEY, JACK 6:80 
boxing 3:260 
radio and television broadcasting 
15: 358 
DEMUTH, CHARLES 6:80-81 
DEN BOSCH see’s HERTOGENBOSCH 
DENARIUS 6:81 
DENATURED ALCOHOL see ETHYL 
ALCOHOL 
DENBIGHSHIRE see CLWYD 
DENDROCHRDNDLDGY 6:81-82 
archaeology 2:79 
bristlecone pine 3:310 
DENG XIADPING (Teng Hsiao-ping) 
6:82-83 
China, history of 4:347 
communism 5:136 
DENGUE FEVER 6:83 
DENIM 6:83 
DENIS, SAINT 6:83 
DENIS, MAURICE 6:83 
DENISHAWN 6:83 
dance 6:10 


Shawn, Ted 17:28 
DENMARK 6:83-88 
arts 6:85-86 
See also DANISH LITERATURE; 
SCANDINAVIAN ART AND 
ARCHITECTURE; SCANDINAVIAN 
MUSIC 
ballet 
Bournonville, August 3:254 
cities see specific city names 
education and health 6:85 
Faeroe Islands 7:197 
flag 6:84 
government 6:87 
historians 
Saxo Grammaticus 16:320 
history 6:87-88 
Danelaw 6:11 
Margaret |, Queen of Denmark, 
Norway, and Sweden 12:123 
Norway 13:394-395 
Sweyn, King 18:62-63 
Thirty Years’ War see THIRTY 
YEARS’ WAR 
World War Il 20:27 
land and resources 6:83-84 
language see GERMANIC 
LANGUAGES 
literature see DANISH LITERATURE 
map 6:85 
music see SCANDINAVIAN MUSIC— 
Denmark 
people 6:84-85 
DENNIS v. UNITED STATES 
freedom of speech 8:58 
DENOUEMENT see NARRATIVE AND 
DRAMATIC DEVICES 
DENSITY 6:88-89 
specific gravity 17:291 
DENSITY CURRENT 6:89 
erosion and sedimentation 7:97 
DENTISTRY 6:89-91 
orthodontics 14:142 
periodontics 14:314 
teeth 18:149 
DENTURES 6:91 
DENVER (Colorado) 6:91-92 
Colorado 5: 105 
United States 19:35 
DEODAR see CEDAR 
DEDDORIZER 6:92 
DEPARTMENT STDRE 6:92 
Penney, J.C. 14:294 
retailing 16:60 
supermarket 18:29 
Ward, Montgomery 19:257 
DEPDRTATION 6:92 
DEPOSITION 6:92 
DEPRESSIDN (psychology) 6:92-93 
antidepressants 2:28 
manic-depressive psychosis 12:95 
psychology, history of 15:273 
psychopathology 15:275 
shock therapy 17:54 
suicide 18:9-10 
DEPRESSIDN DF THE 1930s 6:93-95 
agriculture, history of 1:179-180 
American art and architecture 1:309 
American literature 1:319-320 
dance marathon 6:10 
Democratic party 6:77 


Germany, history of 8:282 
government regulation 8:384 
Hitler, Adolf 9:257-258 
Hoover, Herbert 9:295 
housing 9:334-335 
London, treaties and conferences of 
11:352 
New Deal 13:273 
Agricultural Adjustment 
Administration 1:175 
Civilian Conservation Corps 5:29- 


Public Works Administration 
15:286 
Roosevelt, Franklin Delano 
16:166-167 
Works Progress Administration 
20:4 
panic, financial 14:220 
United States, history of the 19:65 
World War Il 20:25-26 
DEPTH CHARGE 6:95 
DEPTH OF FIELD 6:95 
DEPTH PERCEPTION see PERCEPTION 
DERAILLEUR SYSTEM 
bicycle 3:108, 3: 109 
DERAIN, ANDRE 6:95-96 
DERBY (England) 6:96 
DERBY, THE 6:96 
DERBY, EDWARD STANLEY, 14TH EARL 
OF 6:96 
DERBYSHIRE (England) 6:96 
DEREGULATION see GOVERNMENT 
REGULATION 
DERIVATIVE see CALCULUS; 
DIFFERENTIAL CALCULUS 
DERMAPTERA see EARWIG 
DERMATITIS 6:96 
dandruff 6:11 
eczema 6:336 
poison ivy 15:82 
skin diseases 17:106 
DERMATDLDGY 6:96 
DERMIS 
skin 17:105, 17:106 
DERRICK AND CRANE 6:97 
DERRIDA, JACQUES 6:97 
deconstruction 6:52, 6:53 
DERRINGER 6:97 
DERVISH 6:97-98 
fakir 7:200 
DES (pharmaceutical) 6:98 
DES MDINES (lowa) 6:98 
DES PREZ, JOSQUIN see JOSQUIN DES 
PREZ 
DESAI, MORARJI RANDCHHADJI 6:98 
DESALINATION 6:98-100 
water supply 19:280 
DESCARTES, RENE 6:100-101 
analytic geometry 1:357, 1:358 
consciousness 5:197 
philosophy 14:375, 14:377 
psychology, history of 15:27/ 
rationalism 15:392 
science 16:346, 16:347 
skepticism 17:104 
Spinoza, Baruch 17:306 
teleology 18:155 
DESCENT GROUP see KINSHIP 
DESCRIPTIVE GEOMETRY see 
PROJECTIVE GEOMETRY 
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DESEGREGATION see INTEGRATION, 
RACIAL 
DESENSITIZATION see ALLERGY 
DESERT 6:101-104 
arid climate 2:111 
desert life 6:104-105 
deserts of the world 6:/0/, 6:102 
landform evolution 11:156 
Nevada 13:267 
playa 15:76 
sand 16:279 
sand dune 16:280-281 
sandstorm and dust storm 16:283 
See also specific desert names 
DESERT LIFE 6:104-105 
camel 4:5] 
DESERTION 6:105 
DESIDERIO DA SETTIGNANO 6:106 
DESIGN see DECORATIVE ARTS; 
GRAPHIC ARTS; INDUSTRIAL 
DESIGN; INTERIOR DESIGN 
DESIGN, COMPUTER-AIDED see 
COMPUTER-AIDED DESIGN AND 
COMPUTER-AIDED 
MANUFACTURING 
DESKTOP PUBLISHING see 
PUBLISHING, DESKTOP 
DESMAN 6:106 
DESMID 6:106 
DESPOTISM 6:106 
DESSALINES, JEAN JACQUES 6:106- 
107 
DESSAU (Germany) 6:107 
DESTOUCHES, LOUIS FERDINAND see 
CELINE, LOUIS FERDINAND 
DESTROYER 6:107 
DETECTIVE STORY see MYSTERY, 
SUSPENSE, AND DETECTIVE 
FICTION 
DETECTOR, PARTICLE 6:107-108 
fundamental particles 8:115 
DETENTE see COLD WAR 
DETERGENT see SOAP AND DETERGENT 
DETERMINANT (mathematics) 6:108 
DETERMINISM (geography) 
geography 8:229 
DETERMINISM (philosophy) 6:108 
will (philosophy) 19:364-365 
DETROIT (Michigan) 6:108-110 
automotive industry 2:299 
history 
Cadillac, Antoine Laumet de la 
Mothe, Sieur de 4:11 
map 6:109 
DEUS EX MACHINA see NARRATIVE AND 
DRAMATIC DEVICES 
DEUTERIUM 6:110 
discovery 
Urey, Harold Clayton 19:93 
fusion energy 8:133 
heavy water 9:183 
isotope 10:263 
DEUTERON See DEUTERIUM 
DEUTERONOMY, BOOK OF 6:110 
DEUTZIA 6:110 
DEVALUATION 6:111 
DEVELOPING COUNTRIES see THIRD 
WORLD 
DEVELOPMENT 6:111-114 
development, human 6:114-116 
egg 6:353-354 
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parthenogenesis 14:256-257 
embryo 7:18 
embryology 7:18-20 
genetics 8:211-216 
growth 9:64-66 
heredity 9:218-219 
larva 11:179 
metamorphosis 12:29] 
molting 13:22-23 
ontogeny 14:99 
precocial animal 15:184 
pupa 15:300 
tissue, animal 18:264 
DEVELOPMENT, HUMAN 6:114-116 
genetics 8:211-216 
heredity 9:218-219 
pregnancy and birth 15: 185-189 
sexual development 17:10-12 
umbilical cord 18:412 
DEVELOPMENTAL PSYCHOLOGY 6:116- 
117 
adolescence 1:97 
child development 4:318-319 
Hall, G. Stanley 9:115 
infancy 10:143 
Piaget, Jean 14:414 
primary education 15:216 
psychology 15:270 
DEVIANCE 6:117 
conformity 5:175 
norm, social 13:357 
DEVIL see DEMON; SATAN 
DEVILFISH see STINGRAY 
DEVIL’S ISLAND (French Guiana) 6:117 
DEVIL’S TOWER NATIONAL MONUMENT 
6:117 
DEVIL’S TRIANGLE see BERMUDA 
TRIANGLE 
DEVOLUTION, WAR OF 6:117 
Louis XIV, King of France 11:371 
DEVON (England) 6:117-118 
DEVONIAN PERIOD see EARTH, 
GEOLOGICAL HISTORY OF; 
GEOLOGIC TIME 
DEW 6:118 
fog 7:369 
DEW LINE see BMEWS 
DEWAR, SIR JAMES 6:118 
DEWEY, GEORGE 6:118 
Spanish-American War 17:276 
DEWEY, JOHN 6:118-119 
aesthetics 1:118 
primary education 15:216 
progressive education 15:240-241 
DEWEY, MELVIL 6:119 
DEWEY, THOMAS E. 6:119 
Truman, Harry S. 18:356-357 
DEWEY DECIMAL SYSTEM OF 
CLASSIFICATION 
Dewey, Melvil 6:79 
DEWHURST, COLLEEN 6:119 
DEXTROSE see CARBOHYDRATE; 
SUGAR 
DEZHNEV, SEMEN IVANOV 
Northeast Passage 13:385 
DHAHRAN (Saudi Arabia) 6:119 
DHAKA (Bangladesh) 6:120 
DHARMA 6:120 
Hinduism 9:243 
Manu 12:107 
DHOLE 6:120 


DHOW see SHIP 
DI SUVERO, MARK 6:120 
DIABELLI, ANTON 6:121 
DIABETES 6:121 
acetone 1:/2 
Banting, Sir Frederick G. 2:376-377 
Best, Charles 3:95 
diabetes mellitus 
pancreatitis 14:218-219 
endocrine system, diseases of the 
7:36 


eye diseases 7:192 
foot disorders 7:388 
hypoglycemia 9:414 
insulin 10:172 
pancreas 14:218 
pregnancy and birth 15:187 
DIADOCHI 6:121 
DIAGHILEV, SERGE PAVLOVICH 6:121- 
122 
ballet 2:353 
Ballets Russes de Serge Diaghilev 
2:357-358 
Gabo, Naum 8:138 
Nijinsky, Vaslav 13:337 
Russian music 16:217 
DIAGNOSIS see EXAMINATION, 
MEDICAL; specific disease 
names 
DIAGNOSTIC TESTS 6:122 
biopsy 3:136 
electrocardiograph 6:394 
electroencephalograph 6:396 
endoscope 7:36 
fluoroscope 7:365 
genetic diseases 8:208 
health-care systems 9:171-172 
heart 9:177 
heart diseases 9:179 
hospital 9:318, 9:379, 9:320 
magnetic resonance imaging 12:44 
mammography 12:87 
medicine 12:227 
nuclear magnetic resonance 13:408 
nuclear medicine 13:408 
Pap test 14:222 
photography, scientific 14:400-401 
positron emission tomography 
15:148 
pregnancy and birth 15:187 
pregnancy test 15:189 
radiography 15:366 
radioimmunoassay 15:366 
radiology 15:367-369 
stethoscope 17:366 
stroke 17:399 
thermography (medicine) 18:224 
thyroid function test 18:245 
tuberculosis 18:363 
ultrasonics 18:40 
Wassermann, August von 19:274 
X rays 20:63 
DIAL, THE (periodical) 
transcendentalism 18:317 
DIALECT see GEOGRAPHICAL 
LINGUISTICS 
DIALECTIC 6:123 
Aristotle 2:114 
dialectical materialism 6:123 
Hegel, Georg Wilhelm Friedrich 
9:187-188 


DIALECTICAL MATERIALISM 6:123 
dialectic 6:123 
Mar, Karl 12:15] 
Marism 12:152-153 
materialism 12:182 
DIALOGUE see NARRATIVE AND 
DRAMATIC DEVICES 
DIALOGUES OF PLATO 6:123 
Plato 15:64-65 
Socrates 17:166-167 
DIALYSIS 6:123 
kidney, artificial 11:61 
DIAMAGNETISM 
magnetism 12:46 
DIAMOND 6:123-125 
carat 4:123 
carbon 4:125, 4:126 
jewelry 10:355, 10:356 
mining and production 6:124-125 
Rhodes, Cecil John 16:77-78 
DIANA 6:125 
Artemis 2:166 
DIANE DE POITIERS 6:125 
DIAPHRAGM see HUMAN BODY 
DIARRHEA 6:125 
diseases, childhood 6:163 
dysentery 6:287 
food poisoning and infection 7:386 
nutritional-deficiency diseases 
14:17 
pinworm 15:20 
DIARY 6:125 
Evelyn, John 7:154 
Frank, Anne 8:39 
Nin, Anais 13:340 
Pepys, Samuel 14:304-305 
Sei Shonagon 16:387 
DIAS, BARTOLOMEU 6:125 
DIASPORA 6:125 
ghetto 8:294 
Jews 10:358, 10:361 
Zionism 20:117-118 
DIASTOLE 
heart 9:175-176 
DIATHERMY 6:125 
DIATOM 6:125-126 
DIATONIC SCALE 
music 13:145 
Scale (music) 16:321 
DIAZ, PORFIRIO 6:126 
Mexico, history of 12:318 
DIAZ DE LA PENA, NARCISSE VIRGILE 
6:126 
DIAZO COMPOUNDS 
azo compound 2:315 
DIAZO PROCESS 
blueprint 3:186 
DICE GAMES 6:126-127 
backgammon 2:326 
gambling 8:157 
DICHROISM see OPTICS; POLARIZED 
LIGHT 
DICK, PHILIP K. 6:127 
DICKCISSEL 6:127 
DICKENS, CHARLES 6:127-129 
Christmas Carol, A 4:379 
David Copperfield 6:27 
English literature 7:62, 7:63-64 
Great Expectations 9:13 
Tale of Two Cities, A 18:100 
DICKEY, BILL 6:129 
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OICKEY, JAMES 6:129 
OICKINSON, EQWIN 6:129 
DICKINSON, EMILY 6:129-130 
American literature 1:3/6, 1:317 
DICKINSON, JOHN 6:130 
Articles of Confederation 2:173-174 
OICKINSON, JONATHAN 6:130 
Puritanism 15:303 
OICKSON, BRIAN 6:130 
DICKSON, WILLIAM KENNEDY LAURIE 
film, history of 7:265, 7:266 
DICOT see ANGIOSPERM; COTYLEDON 
OICTATORSHIP 6:130 
absolutism 1:56 
caudillo 4:200 
government 8:381 
totalitarianism 18:299 
OICTATORSHIP OF THE PROLETARIAT 
6:130 
DICTION (literature) 
narrative and dramatic devices 
13:196 
DICTIONARY 6:130-131 
English language 
Fowler, H. W. 8:14 
Johnson, Samuel (writer) 10:380 
Murray, Sir James 13:134 
Oxford English Dictionary, The 
14:164 
Webster, Noah 19:308-309 
French language 
Académie Frangais 1:62 
Larousse, Pierre 11:178 
lexicology and lexicography 11:264- 
265 
thesaurus 18:226 
OIOEROT, OENIS 6:131-132 
encyclopedia 7:29 
Rousseau, Jean Jacques 16:182-183 
OIOION, JOAN 6:132 
0100 6:132 
Aeneas 1:108 
DIDRIKSON, BABE see ZAHARIAS, BABE 
DIDRIKSON 
DIE (metalworking) see TOOL AND DIE 
MAKING 
OIEBENKORN, RICHARD 6:132 
OIEFENBAKER, JOHN G. 6:132-133 
Canada, history of 3:84-85 
DIEFFENBACHIA 6:133 
DIEGO GARCIA 
British Indian Ocean Territory 3:317 
OIELECTRIC 6:133 
capacitor 4:112 
OIELS, OTTO PAUL HERMANN 6:133 
DIEM, NGO DINH see NGO DINH DIEM 
DIEN BIEN PHU, BATTLE OF see 
VIETMAN WAR 
DIENE (chemistry) 6:133 
Alder, Kurt 1:249 
OIEPPE (France) 6:133 
ONES, MARTIN 6:133-134 
Un-American Activities, House 
Committee on 18:412 
DIES AND DIE MAKING see TOOL AND 
DIE MAKING 
DIES IRAE 6:134 
DIESEL, RUDOLF see DIESEL ENGINE 
DIESEL ENGINE 6:134 
locomotive 11:340 
railroad 15:375, 15:376 


ship 17:49 
OIET, HUMAN 6:134-135 

agriculture and the food supply 
1:181 

balanced diet components (table) 
14:16 

cooking 5:235-238 

date and date palm 6:23-24 

dietary laws 6:135-136 

eating disorders see ANOREXIA 
NERVOSA; BULIMIA 

fruits and fruit cultivation 8:102- 


health foods 9:172 
milk 12:359 
nut 14:11 
nutrition, human 14:13-16 
nutritional-deficiency diseases 
14:16-17 
obesity 14:24 
protein 15:251 
rice 16:83 
soybean 17:239-240 
vegetarianism 19:136 
vitamins and minerals 19:218-221 
recommended dietary allowances 
(table) 19:220-221 
DIETARY LAWS 6:135-136 
kosher 11:107 
DIETHYLSTILBESTROL see DES 
OIETING 6:136 
obesity 14:24 
OIETRICH, MARLENE 6:136-137 
film, history of 7:269, 7:270 
Sternberg, Josef von 17:365 
OIFFERENTIAL 6:137-138 
transmission, automotive 18:323 
OIFFERENTIAL ANALYZER 6:138 
Bush, Vannevar 3:396 
DIFFERENTIAL CALCULUS 6:138 
calculus 4:21 
differential geometry 6:139 
infinitesimal 10:149 
DIFFERENTIAL EQUATIONS 6:138 
Alembert, Jean Le Rond d’ 1:251 
Hamilton, Sir William Rowan 9:121 
OIFFERENTIAL GEOMETRY 6:139 
DIFFLUGIA 6:139 
DIFFRACTION 6:139 
Airy disk 1:212 
crystal 5:358-360 
optics 14:112 
sound and acoustics 17:197 
X-ray diffraction 
mineral 12:374 
OIFFRACTION GRATING 6:139-140 
spectrum 17:293-294 
DIFFUSION 6:140 
osmosis 14:148 
DIFFUSION, CULTURAL 6:140 
OIGESTION, HUMAN 6:140-142 
amino acid 1:341 
enzyme 7:77 
gallbladder 8:150 
human body 9:364-365, 9:368 
intestine 10:199-200 
pancreas 14:218 
salivary glands 16:258 
stomach 17:380-381 
OIGESTIVE SYSTEM 6:142-144 
alcohol consumption 1:245 


colic 5:88 
digestion, human 6:140-142 
excretory system 7:227 
gastrointestinal tract disease 
8:180-181 
human body 9:364-365, 9:368 
hunger and thirst 9:381 
insect 10:167 
intestine 10:199-200 
liver 11:325-326 
lysosome 11:415 
mollusk 13:20 
pancreas 14:218 
peristalsis 14:315 
ruminant 16:197 
salivary glands 16:258 
snake 17:138 
stomach 17:380-381 
DIGGER INDIANS see PAIUTE 
OIGGER WASP 6:144 
DIGITAL AUDIO TAPE 
sound recording and reproduction 
17:203-204 
DIGITAL COMPUTER see COMPUTER 
OIGITAL TECHNOLOGY 6:144-145 
analog-to-digital converter 1:357 
calculator, electronic 4:21 
compact disc 5: 141-142 
computer 5:146-153 
computer languages 5:159-161 
computer memory 5:161-162 
sound recording and reproduction 
17:200, 17:203-204 
tape recording 18:113 
telecommunications 18:152-153 
telephone 18:156 
video 19:173 
video recording 19:179-180 
video technology 19:181, 19:183, 
19: 185 
OIGITAL-TO-ANALOG CONVERTER 
6:145 


hybrid computer 9:395 
multiplexer 13:125 
DIGITALIS 6:145 
cardiovascular diseases 4:133 
foxglove 8:16 
DIJON (France) 6:145 
OIK-OIK 6:145 
OIKE (engineering) 6:145-146 
OIKE (geology) 6:146 
basalt 2:398 
OILL 6:146 
OILLINGER, JOHN 6:146 
OILLON, C. DOUGLAS 6:146 
OILMUN (Bahrain) 6:146 
DiMAGGIO, JOE 6:146-147 
baseball 2:403 
DIMAGNETISM see MAGNETISM 
OIMENSION 6:147 
topology (mathematics) 18:290-291 
DIMETRODON 6:147 
OIMITROV, GEORGI MIKHAILOV 6:147 
DIMITRY DONSKOI, GRAND DUKE OF 
MOSCOW 6:147-148 
OINARIC ALPS 6:148 
D'INDY, VINCENT see INDY, VINCENT D’ 
DINE, JIM 6:148 
DINESEN, ISAK 6:148 
Danish literature 6:13 
DINGHY 6:148 


DINGO 6:148-149 
OINIS, KING OF PORTUGAL 6:149 
DINKINS, DAVIO 6:149 
OINOFLAGELLATE 6:149 
algae 1:260-262 
red tide 15:412 
DINOSAUR 6:149-153 
extinction (geology) 7:182 
Alvarez, Luis Walter 1:293 
fossil record 8:3-8 
See also specific dinosaur names, 
e.g., TYRANNOSAURUS 
OINOSAUR NATIONAL MONUMENT 
6:153 
OINWIDDIE, ROBERT 6:153 
OIOCLETIAN, ROMAN EMPEROR 6:153 
Diocletian’s Palace 2:90 
Rome, ancient 16:162-163 
DIOOE 6:153-154 
electron tube 6:404-405 
rectifier 15:408 
semiconductor 16:394 
Zener diode 20:107 
OIOGENES OF APOLLONIA 6:154 
OIOGENES OF SINOPE 6:154 
DION OF SYRACUSE 6:154-155 
OIONNE, MARCEL 6:155 
OIONYSIUS THE ELDER, TYRANT OF 
SYRACUSE 6:155 
Syracuse (Italy) 18:83 
OIONYSIUS EXIGUUS 6:155 
OIONYSIUS THE GREAT 6:155 
OIONYSIUS THE PSEUOO-AREOPAGITE 
6:155 
OIONYSIUS THE YOUNGER; TYRANT OF 
SYRACUSE 6:155 
Timoleon 18:259 
OIONYSUS (Greek god) 6:155 
mythology 13:177 
satyr 16:308 
tragedy (drama) 18:314 
OIOPHANTUS 6:155 
OIOR, CHRISTIAN 6:155 
OIORITE 6:156 
OIOSCORIDES, PEDANIUS 6:156 
OIOXIN 6:156 
pollutants, chemical 15:107 
OIPHTHERIA 6:156 
antitoxin 2:36 
Behring, Emil Adolf von 3:47-48 
OIPLOCOCCUS 6:156 
DIPLODOCUS 6:156-157 
fossil record 8:5 
DIPLOMACY see FOREIGN SERVICE 
DIPLOPODA see MILLIPEDE 
DIPOLE 6:157 
intermolecular forces 10:185 
magnetic moment 12:44 
magnetism 12:45 
OIPPER (bird) 6:157 
DIPTERA see FLY 
DIRAC, PAUL 6:157 
quantum mechanics 15:318-321 
DIRECT CURRENT see CIRCUIT, 
ELECTRIC 
DIRECT MARKETING 6:157 
advertising 1:101 
mail-order business 12:54 
DIRECTING (film, theater) 6:157-158 
film, history of 
New Wave 13:293 
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film production 7:274-275 
See also THEATER, HISTORY OF THE; 
specific director names 
DIRECTDIRE STYLE 6:158 
DIRECTORY 6:158 
Barras, Paul Francois Jean Nicolas 
2:392 
Directoire style 6:158 
Fouché, Joseph 8:9 
French Revolution 8:82-83 
DIRIGIBLE see AIRSHIP 
DIRKS, RUDDLPH 6:158 
comic strip 5:121, 5:122 
DIRKSEN, EVERETT M. 6:158 
DISABILITY INSURANCE 
social security 17:151 
DISABLED AMERICAN VETERANS 
(organization) 6:158-159 
DISABLED PERSONS see HANDICAPPED 
PERSONS; REHABILITATION 
MEDICINE 
DISARMAMENT 6:159 
arms control 2:135-136 
Geneva conferences 8:218 
DISC CAMERA 
camera 4:57 
DISCHARGE, ELECTRICAL 6:159 
neon 13:242 
X rays 20:62 
DISCIPLE see APOSTLE 
DISCIPLES OF CHRIST 6:159-160 
Campbell, Alexander 4:6 
Stone, Barton Warren 17:381 
DISCO DANCING 
dance 6:7-8 
DISCO MUSIC see ROCK MUSIC 
DISCONFORMITY (geology) 
unconformity (geology) 18:414 
DISCDUNT RATE 6:160 
Federal Reserve System 7:229 
DISCOURSES (book) 
Machiavelli, Nicolo 12:16 
DISCOVERER (artificial satellites) 
6:160 
DISCRIMINANT (mathematics) 6:160 
DISCRIMINATIDN 6:160 
affirmative action 1:119 
African Americans 1:143-149 
anti-Semitism 2:35 
apartheid 2:40 
Asian Americans 2:208-210 
educational measurement and 
testing 6:348 
equal opportunity 7:87 
equal protection of the laws 7:87 
ethnic minorities 7:119 
ghetto 8:294 
grandfather clause 8:396 
Gray Panthers 8:415 
human rights 9:369-370 
integration, racial 10:175-176 
Jews 10:358, 10:359 
Jim Crow laws 10:362 
poll tax 15:102-103 
racism 15:344-345 
sexism 17:9 
Equal Rights Amendment 7:87 
women in society 19:403-406 
Untouchables 19:81 
voter registration 19:234 
See also CIVIL RIGHTS 


DIRECTOIRE STYLE 


DISCUS see TRACK AND FIELD 
DISDERI, ANDRE ADDLPHE EUGENE 
6:160 
DISEASE 6:160-161 
Centers for Disease Control 4:228 
diagnostic tests 6:122 
epidemiology 7:82-83 
fly 7:365-366 
geriatrics 8:251 
immunity (biology) 10:51-53 
public health 15:284-285 
zoonoses 20:124 
See also specific diseases, e.g., 
DIPHTHERIA, and types of 
diseases, e.g., EYE DISEASES 
DISEASES, ANIMAL 6:161-163 
brucellosis 3:336 
cat 4:177-178 
cowpox 5:311 
dairying 5:405 
filariasis 7:262-263 
foot-and-mouth disease 7:387 
leukemia 11:258 
malaria 12:64-65 
mange 12:93 
parasitic diseases 14:241-243 
parovirus 14:258 
pig 15:11 
prion 15:232 
psittacosis 15:263 
Q fever 15:312 
rabies 15:339 
rat 15:391 
trypanosomiasis 18:360 
tsetse fly 18: 360 
tuberculosis 18:364 
tularemia 18:366 
veterinary medicine 19:162-163 
zoonoses 20:124 
DISEASES, CHILDHDDD 6:163 
asthma 2:217 
chicken pox 4:315 
crib death 5:327 
croup 5:348 
cystic fibrosis 5:392 
fifth disease 7:259 
hyaline membrane disease 9:394 
Kawasaki disease 11:28 
measles 12:211 
mumps 13:12 
nutritional-deficiency diseases 


pediatrics 14:283-284 
phenylketonuria 14:360 
pinworm 15:20 
purpura 15:303 
respiratory-system disorders 16:59 
Reye’s syndrome 16:67 
rheumatic fever 16:70-71 
rickets 16:89, 17:101 
scarlet fever 16:326 
scoliosis 16:352 
whooping cough 19:356 
DISEASES, INFECTIOUS see 
INFECTIOUS DISEASES; specific 
disease names 
DISEASES, OCCUPATIONAL 6:163-164 
asbestos 2:179-180 
cancer 4:96 
carpal tunnel syndrome 4:150 
coal and coal mining 5:67-68 


Hamilton, Alice 9:121 
Occupational Safety and Health 
Administration 14:29 
respiratory-system disorders 16:58 
silicosis 17:78-79 
video display terminal 19:178 
workers’ compensation 20:4 
DISEASES, PLANT 6:164-167 
botany 3:245-246 
canker 4:103 
causes 
beetle 3:43 
viroid 19:214 
control 6:166-167 
ergot 7:92 
parasitic diseases 14:241-243 
pathogens 6:165-166 
tree 
ash 2:182 
Dutch elm disease 7:15 
wine 19:382 
DISH ANTENNA 
antenna 2:16 
astronomy and astrophysics 2:229 
DISINFECTANT see ANTISEPTIC 
DISMAL SWAMP 6:167 
DISNEY, WALT 6:167 
animation 1:410, 1:411 
film, history of 7:269-270 
DISNEYLAND AND WALT DISNEY 
WORLD 6:167-168 
DISPERSIDN (physics) 6:168 
intermolecular forces 10:185 
DISPLACED PERSON see REFUGEE 
DISRAELI, BENJAMIN, 1ST EARL DF 
BEACONSFIELD 6:168 
British Conservative party 5:201 
English literature 7:62, 7:63 
D’ISRAELI, ISAAC 6:168 
Disraeli, Benjamin, 1st Earl of 
Beaconsfield 6:168 
DISSOCIATIDN (chemistry) 6:168-169 
ion and ionization 10:208 
DISSDCIATIDN (psychology) 6:169 
psychopathology 15:275 
DISSDNANCE 6:169 
DISTANCE, ASTRDNOMICAL 6:169-170 
Aristarchus of Samos 2:112 
parallax 14:238 
DISTANT EARLY WARNING LINE see 
MILITARY WARNING AND 
DETECTION SYSTEMS 
DISTEMPER see DISEASES, ANIMAL 
DISTILLATIDN 6:170-171 
desalination 6:98-99 
DISTILLING (alcohol) see WHISKEY 
DISTORTION (optics) 
aberration, optical 1:50 
DISTRIBUTION (statistics) 6:171 
normal distribution 13:357-358 
DISTRIBUTIONAL MAPS 
maps and mapmaking 12:1/15-116 
DISTRIBUTIVE LAW see ARITHMETIC 
DISTRICT ATTORNEY see PROSECUTING 
ATTORNEY 
DISTRICT OF COLUMBIA 6:171 
Banneker, Benjamin 2:376 
Constitution of the United States 
5:222, 5:223 
See also WASHINGTON, D.C. 
DISTRICT COURT 6:171-172 


DITTERSDORF, KARL DITTERS VON 
6:172 


DIU see GOA 
DIURETIC DRUGS 6:172 
DIVERGENCE see CONVERGENCE 
DIVERTICULDSIS 6:172 
DIVERTIMENTD 6:172 
DIVIDEND see STOCK (finance) 
DIVINATIDN 6:172 
fortune-telling 7:414-415 
omen 14:91 
oracle bones 14:131 
DIVINE, FATHER 6:172 
DIVINE COMEDY, THE (epic poem) 
6:172-173 
Dante Alighieri 6:13-14 
DIVINE DFFICE 6:173 
DIVINE RIGHT 6:173 
government 8:380 
king 11:69 
DIVINE TRANSCENDENCE see 
TRANSCENDENCE, DIVINE 
DIVING 6:173 
See also DIVING, DEEP-SEA; SCUBA 
DIVING; SKIN DIVING 
DIVING, DEEP-SEA 6:173-174 
archaeology, 2:77 
bathyscaphe 3: 165 
bathysphere 3:165 
Beebe, Charles W. 3:37 
bends 3:69 
oceanography 14:51-52 
scuba diving 16:36] 
DIVING BIRDS 6:174-175 
DIVINING ROD see DOWSING 
DIVISION (biology) see 
CLASSIFICATION, BIOLOGICAL 
DIVISION (mathematics) see 
ARITHMETIC 
DIVISION (military) 6:175 
DIVISIONISM (art) see POINTILLISM 
(art) 
DIVDRCE 6:175-176 
alimony 1:271 
community property 5:140 
desertion 6:105 
family 7:206 
marriage 12:137 
DIX, DOROTHEA 6:176 
psychopathology 15:277 
DIX, DORDTHY 6:177 
DIX, FORT see FORT DIX 
DIX, OTTD 6:177 
DIXIECRATS 6:177 
DIXIELAND see JAZZ 
DIXON, FRANKLIN W. 
Hardy Boys 9:138 
DJIBOUTI (city in Djibouti) 6:177 
DJIBOUTI (country) 6:177-179 
flag 6:178 
government and history 6:178-179 
land 6:178 
map 6:178 
people and economy 6:178-179 
DJILAS, MILOVAN 6:179 
DMOWSKI, ROMAN 6:179 
DNA see ENZYME; GENE 
DNEPR RIVER 6:179 
DNEPROPETROVSK (USSR) 6:179 
DNESTR RIVER 6:179 
DNIEPER RIVER see DNEPR RIVER 
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DNIESTER RIVER see DNESTR RIVER 
ODBERMAN PINSCHER 6:179-180 
dog 6:184 
OOBLIN, ALFRED 6:180 
OOBRUJA 6:180 
DOBZHANSKY, THEDOOSIUS 6:180 
OOCETISM 6:180 
Valentinus 19:110 
DOCTOR FAUSTUS (play) see FAUST 
DR. JEKYLL AND MR. HYDE (story) 
6:180 
DOCTOR ZHIVAGO (novel) see 
PASTERNAK, BORIS 
DOCTORAL PROGRAMS see GRADUATE 
EDUCATION 
OOCTOROW, E. L. 6:180-181 
OOCTORS OF THE CHURCH 6:181 
Fathers of the Church 7:221 
See also specific names 
DOCUMENTARY 6:181-182 
Flaherty, Robert Joseph 7:331 
Ophuls, Marcel 14:106 
Riefenstahl, Leni 16:91 
Vertov, Dziga 19:160 
Wiseman, Fred 19:394 
OODECANESE 6:182 
DOOGE CITY (Kansas) 6:182 
DODGSON, CHARLES LUTWIDGE see 
CARROLL, LEWIS 
0000 BIRD 6:182 
solitaire (bird) 17:182 
DODONA (Greece) 
oracle 14:113 
OOOSON, OWEN 6:182 
OOE, JOHN OR JANE 6:182-183 
DOE, SAMUEL K. 6:183 
Liberia 11:270 
DOE v. BOLTON see ROE v. WADE AND 
DOEv. BOLTON 
OOENITZ, KARL 6:183 
DOESBURG, THEO VAN 6:183 
de Stijl 6:40 
006 6:183-191 
agriculture, history of 1:176 
American Kennel Club 1:313 
animal husbandry 1:404 
diseases, animal 6:161, 6:162 
mange 12:93 
parovirus 14:258 
dog family 6:191-192 
guide dog 9:78 
herding group 6: 185 
hound group 6: 186-187 
nonsporting group 6: 189 
spaceflight 
Laika 11:143 
sporting group 6: 188-189 
teeth 18:148 
terrier group 6:190 
toy group 6: 187 
working group 6: 184-185 
See also specific breed names 
DOG OAYS 6:191 
O0G FAMILY 6:191-192 © 
dharma 6:120 
dingo 6:148-149 
fox (animal) 8:14-15 
jackal 10:297 
wolf 19:399 
DOG RACING 6:192 
DOG SHOW 6:192 


American Kennel Club 1:313 
DOG STAR see SIRIUS (star) 
DOGBANE 6:192 

periwinkle 14:315 
DOGE 6:192-193 
DOGE’S PALACE see VENICE (Italy) 
DOGFISH 6:193 

fish 7:295, 7:298 
DOGGER BANK 6:193 
DDGON 6:193 
DOG’S-TOOTH VIOLET see ADDER’S- 

TONGUE 
OOGSLEO 6:193 

Eskimo 7:104 

Eskimo dog 7:106 
OOGWODD 6:193-194 
OOHA (Qatar) 6:194 
DOHNANYI, CHRISTOPH VON 6:194 
OOHNANY!, ERNST VON 6:194 
DOISY, EOWARD 6:194 
DOLBY LABORATORIES 

sound recording and reproduction 

17:205 

tape recording 18:113 
OOLDRUMS (climate) 6:194 

low-pressure region 11:383 
ODLE, ROBERT J. 6:194 
OOLE, SANFORD BALLARD 6:194 
OOLL 6:194-195 

toy 18:306, 18:307 
OOLL HOUSE 6:195-196 

toy 18:306 
OOLLAR 6:196 
OOLLFUSS, ENGELBERT 6:196 
OOLLINGER, IGNAZ VON 6:196 
DOLLOND, JOHN 

telescope, optical 18:157 
DOLL’S HOUSE, A (play) 6:196 
DOLMEN see MEGALITH 
OOLNI, VESTONICE 6:196 
DOLOMITE (geology) 6:196-197 

sedimentary rock 16:383 
OOLDMITES (mountain group) 6:197 

Italy 10:28 
DOLPHIN 6:197-198 

cetacean 4:239-240 

fish 7:30] 

DOM PERIGNON 

champagne 4:251 
OOME (architecture) 6:198-200 

architecture 2:90 

Islamic art and architecture 10:258, 

10:259 
Jerusalem 10:347 
Renaissance art and architecture 
16:3] 
DOME OF THE ROCK see MOSQUE 
DOMENICHIND 6:200 
DOMENICD VENEZIAND 6:200-201 

Andrea del Castagno 1:373 
DDMESDAY BODK 6:201 

Great Britain, history of 9:5 
DOMESTIC ARCHITECTURE see HOUSE 

(in Western architecture) 
DDMESTIC SERVICE 6:201-202 
DOMESTIC VIOLENCE see BATTERED 

WOMEN; CHILD ABUSE 
DOMESTICATION OF PLANTS AND 

ANIMALS see AGRICULTURE, 

HISTORY OF; ANIMAL 

HUSBANDRY; NEOLITHIC 


PERIOD; PLANT BREEDING 
DOMINGD, PLACIDO 6:202 
OOMINIC, SAINT 6:202 

Dominicans 6:205 
OOMINICA 6:202-203 
flag 6:202 
DOMINICAN REPUBLIC 6:203-205 
cities see specific city names 
economy 6:204, 6:205 
flag 6:203 
history and government 6:204-205 
Trujillo, Rafael 18:355 
land and people 6:204 
migration to the United States 

9:252 

map 6:203 

DOMINICANS 6:205 
Albertus Magnus, Saint 1:240 
Angelico, Fra 1:380 
Aquinas, Saint Thomas 2:56 
Dominic, Saint 6:202 
scholasticism 16:339 

DDMINO, FATS 6:205 

DOMINOES 6:205 

OOMITIAN, ROMAN EMPEROR 6:205- 
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DON CDSSACKS 6:206 
Pugachev, Yemelian Ivanovich 


Razin, Stenka 15:397 
DON GIOVANNI (opera) 6:206 
Da Ponte, Lorenzo 5:399 
Mozart, Wolfgang Amadeus 13:118 
opera 14: 102 
DON JUAN 6:206 
DON JUAN, THE TEACHINGS OF (book) 
see CASTANEDA, CARLOS 
DON QUIXOTE (novel) 6:206-207 
novel 13:402, 13:403 
DON RIVER 6:207 
OONATELLO 6:207-208 
Desiderio da Settignano 6:106 
Italian art and architecture 10:270 
David 3:326, 6:207 
Renaissance art and architecture 
16:31 
sculpture 16:364, 16:365 
OONATISTS 6:208 
Augustine, Saint 2:261 
DONCASTER (England) 6:208 
DONEGAL (Ireland) 6:208 
DONELSON, FORT see FORT HENRY 
AND FORT DONELSON 
OONETS BASIN 6:208 
DONETSK (USSR) 6:208 
DONG QICHANG (Tung Ch’i-ch’ang) 
6:208 
Chinese art and architecture 4:350 
DONG-SON CULTURE 
Southeast Asian art and 
architecture 17:234-235 
DDNGEN, KEES VAN 6:209 
DONITZ, KARL see DOENITZ, KARL 
DONIZETTI, GAETAND 6:209 
opera 14: 103 
DONKEY 6:209 
ass 2:213 
mule 13:123 
DONLEAVY, J. P. 6:209 
DONNE, JOHN 6:210 
English literature 7:58, 7:60 


DDNNER PARTY 6:210 
DONNER PASS (California) 6:210 
DONOVAN, HEDLEY 
Time (periodical) 18:256 
DOOLEY, MR. see DUNNE, FINLEY 
PETER 
DOOLEY, THOMAS 6:211 
OODLITTLE, HILDA (H. D.) 6:211 
imagism 10:48 
OOOLITTTLE, JAMES 6:211 
World War II 20:34 
“DOONESBURY” (comic strip) 
Trudeau, Garry 18:354 
DOORS, THE (rock group) 6:211 
DOPAMINE 
Parkinson’s disease 14:250 
schizophrenia 16:332 
DOPPLER EFFECT 6:211-212 
navigation 13:223 
radar 15:346 
radar astronomy 15:347 
red shift 15:411 
waves and wave motion 19:295 
weather furecasting 19:302 
DORATI, ANTAL 6:212 
OORORECHT (Netherlands) 6:212 
OORE, GUSTAVE 6:212-213 
Don Quixote 6:206 
fairy tale 7:199 
Gargantua 6:212 
DORIA, ANDREA 6:213 
DORIANS 6:213 
Greece, ancient 9:23 
Thera 18:220 
DORIC ORDER 
architecture 2:88-89 
Greek architecture 9:28-29 
DORION, SIR ANTOINE AIME 6:213 
DORMANCY 6:213 
germination 8:284-285 
See also HIBERNATION 
OORMOUSE 6:213-214 
DORR’S REBELLION 6:214 
treason 18:331 
OORSET (England) 6:214 
OORSEY, JIMMY ANO TOMMY 6:214 
OORTMUND (Germany) 6:214 
DOS PASSOS, JOHN 6:214-215 
U.S.A. 19:98 
DOSIMETER 6:215 
DDSTOYEVSKY, FYOOOR 
MIKHAILOVICH 6:215-216 
Brothers Karamazov, The 3:329 
Crime and Punishment 5:332 
novel 13:403 
realism (literature) 15:402 
Russian literature 16:275 
DOU, GERARD 6:216 
DOUAI (France) 6:216 
DOUALA (Cameroon) 6:216 
DOUBLE BASS 6:216 
bass (music) 2:414 
DOUBLE BOND see CHEMICAL BOND 
DOUBLE-ENTRY BOOKKEEPING see 
BOOKKEEPING 
DOUBLE HELiX 
gene 8:198 
DOUBLE JEDPARDY 6:216-217 
DOUBLE STAR see BINARY STAR 
DOUBLEDAY, ABNER 6:217 
DOUGHTY, THOMAS 6:217 
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OOUGLAS (family) 6:217 
DDUGLAS, DONALO WILLS 6:217 
OOUGLAS, SIR JAMES 6:217 
DOUGLAS, STEPHEN A. 6:217-218 
Civil War, U.S. 5:11, 5:12 
Lincoln, Abraham 11:301-302 
OOUGLAS, T. C. 6:218 
DOUGLAS, WILLIAM 0. 6:218 
DOUGLAS FIR 6:219 
OOUGLAS-HOME, SIR ALEC 6:219 
DOUGLASS, ANDREW ELLICOTT 
dendrochronology 6:81 
DOUGLASS, FREDERICK 6:219 
OOUKHOBORS 6:219-220 
civil disobedience 5:4 
DOUMERGUE, GASTON 6:220 
DOURA-EUROPOS see DURA-EUROPUS 
(Syria) 
OOURO RIVER 6:220 
DOVE 6:220 
pigeon 15:11-12 
DOVE, ARTHUR 6:220 
DOVEKIE see AUK 
DOVER (Delaware) 6:220 
DOVER (England) 6:220 
DOVZHENKO, ALEXANDER 6:220-221 
DOW, HERBERT HENRY 6:221 
DOW, NEAL 
temperance movement 18:166 
OOW-JONES AVERAGE 6:221 
DOWER see INHERITANCE 
OOWIE, JOHN ALEXANOER 6:221 
OOWITCHER 6:221 
OOWLAND, JOHN 6:221-222 
OOWN (Northern Ireland) 6:222 
DOWNING, ANOREW JACKSON 6:222 
American art and architecture 1:301 
house (in Western architecture) 
9.328 
landscape architecture 11:161 
Vaux, Calvert 19:130 
OOWN’S SYNOROME 6:222 
OOWRY 6:222 
OOWSING 6:223 
OOWSON, ERNEST 6:223 
decadence 6:48 
OOWTH (Ireland) 6:223 
DOXOLOGY 6:223 
DOYLE, SIR ARTHUR CONAN 6:223 
Hound of the Baskervilles, The 9:323 
O'OYLY CARTE, RICHARO 6:223-224 
Gilbert and Sullivan 8:305 
ORABBLE, MARGARET 6:224 
DRACO 6:224 
DRACULA (novel and legend) 6:224 
film, history of 7:272 
Lugosi, Bela 11:392 
vampire 19:113 
Vlad the Impaler, Prince of Walachia 
19:223 
ORAFT (banking) 6:224 
DRAFT (military) see CONSCRIPTION 
DRAFT HORSE see HORSE 
DRAFT RIOTS 6:224 
race riots (in U.S. history) 15:343 
DRAG 
aerodynamics 1:111, 1:1/2 
DRAG RACING see AUTOMOBILE 
RACING | 
DRAGO, LUIS MARIA 6:224 
DRAGON 6:225 


DRAGONFLY 6:225 
animal migration 1:408 
DRAINAGE BASIN see RIVER AND 
STREAM 
DRAINAGE SYSTEMS 6:225 
land reclamation 11:154 
plumbing 15:72 
DRAKE, EDWIN L. see PETROLEUM 
INDUSTRY 
DRAKE, SIR FRANCIS 6:225-226 
California 4:33 
DRAKE, FRANK 
life, extraterrestrial 11:282-283 
DRAKE PASSAGE 6:226 
Horn, Cape 9:303 
ORAKENSBERG 6:226-227 
Africa 1:123 
DRAMA 6:227-232 
acting 1:78-80 
African-American literature 
Wilson, August 19:374 
American literature 1:315, 1:319, 
1:320 
Federal Theatre Project 7:230 
Mamet, David 12:79 
Miller, Arthur 12:362-363 
Odets, Clifford 14:56 
O’Neill, Eugene 14:92-93 
Shepard, Sam 17:36 
Sherwood, Robert E. 17:40 
Wilder, Thornton 19:361 
Williams, Tennessee 19:371 
anti-hero 2:30 
Austrian literature 
Schnitzler, Arthur 16:337 
Chinese literature 4:359 
Yiian drama 20:89 
criticism see CRITICISM, LITERARY; 
SHAKESPEARE, WILLIAM— 
criticism, literary; THEATER, 
HISTORY OF THE—criticism 
Danish literature 6:12 
directing 6:157-158 
Dutch literature 
Vondel, Joost van den 19:232 
English literature 7:57-66 
Beaumont, Francis, and Fletcher, 
John 3:26 
Behn, Aphra 3:47 
Congreve, William 5:184-/85 
Coward, Sir Noel 5:308-309 
Elizabethan Age 7:10 
Jonson, Ben 10:388 
Marlowe, Christopher 12:133 
Osborne, John 14:145 
Restoration drama 16:59-60 
Shaffer, Peter 17:16 
Shakespeare, William 17:18-19 
Shaw, George Bernard 17:26-27 
Sheridan, Richard Brinsley 17:37 
Stoppard, Tom 17:384 
Weldon, Fay 19:316-317 
Wilde, Oscar 19:360-361 
Wycherly, William 20:54 
epic theater 7:81 
expressionism 7:181 
forms 
comedy 5:118-119 
farce 7:210 
masque 12:167 
melodrama 12:249 


mime and pantomime 12:368-369 
tragedy 18:313-314 
tragicomedy 18:314 
French literature 8:74, 8:75, 8:77, 
8:78 


Adam de la Halle 1:84 
Beaumarchais, Pierre Caron de 
3:25 
Claudel, Paul 5:38 
Cocteau, Jean 5:77 
Corneille, Pierre 5:261-262 
Crébillon 5:323 
Giraudoux, Jean 8:31] 
Marivaux, Pierre Carlet de 
Chamblain de 12:131 
Moliére 13:18-19 
Racine, Jean 15:344 
Rostand, Edmond 16:178 
Sardou, Victorien 16:295 
Scribe, Eugene 16:360 
German literature 8:263 
Brecht, Bertolt 3:295 
Biichner, Georg 3:349 
Goethe, Johann Wolfgang von 
8:341-342 
Schiller, Johann Christoph 
Friedrich von 16:329-330 
Wedekind, Frank 19:309 
Weiss, Peter 19:315 
Greek literature, ancient 
Aeschylus 1:116-117 
Aristophanes 2:112-113 
Euripides 7:127-128 
Nietzsche, Friedrich Wilhelm 
13:329 
Sophocles 17: 193-194 
Irish literature 
Beckett, Samuel 3:29-30 
Behan, Brendan 3:205 
O’Casey, Sean 14:28-29 
Synge, John Millington 18:80 
Italian literature 10:274, 10:275 
commedia dell’arte 5: 124 
Goldoni, Carlo 8:351 
Japanese literature 10:330, 10:331 
No drama 13:347 
Latin literature 
Livius Andronicus 11:328 
Plautus 15:66 
Terence 18:187 
medieval drama 12:237 
narrative and dramatic devices 
13.195 
Nigerian literature 
Soyinka, Wole 17:240 
Norwegian literature 13:396 
Ibsen, Henrik 10:5-6 
Polish literature 
Wyspianski, Stanistaw 20:60 
Portuguese literature 
Vicente, Gil 19:166 
Russian literature 16:216 
Chekhov, Anton 4:282- 283 
Scottish literature 
Lindsay, Sir David 11:305 
Spanish literature 17:281-284 
Calderén de la Barca, Pedro 4:22- 
23 
Cueva, Juan de la 5:367 
Encina, Juan del 7:27 
Ruiz de Alarcon y Mendoza, Juan 


16:196 
Tirso de Molina 18:264 
Vega, Lope de 19:132 
Swedish literature 
Strindberg, August 17:397 
See also THEATER, HISTORY OF THE; 
subheading theater under 
country names; other specific 
author names; titles of specific 
dramas 
DRAMAMINE see MOTION SICKNESS 
DRANG NACH OSTEN 6:232 
Albert |, Margrave of Brandenburg 
1:265 


Germany, history of 8:276 
Saxony 16:320 
Teutonic Knights 18:194 
ORAPER, JOHN WILLIAM 6:233 
DRAUGHTS see CHECKERS 
DRAVIOIAN LANGUAGES 6:233 
Tamil 18:103 
DRAW LOOM see LOOM 
ORAWING 6:233-235 
Greek art 9:31-34 
Guys, Constantin 9:93 
mechanical drawing 12:216 
ORAWING ANO QUARTERING 6:235 
ORAYTON, MICHAEL 6:235 
DREADNOUGHT see BATTLESHIP 
OREAMS AND OREAMING 6:235-238 
divination 6:172 
fortune-telling 7:415 
Freud, Sigmund 8:88 
Interpretation of Dreams, The 
10:195 
Jung, Carl 10:407 
nightmare 13:335-336 
psychoanalysis 15:264-265 
Sleep 17:121-122 
unconscious (psychology) 18:414 
DREBBEL, CORNELIS 
submarine 17:407-408 
DRED SCOTT v. SANDFORD 6:238 
African Americans 1:143, 1:145 
Johnson, Reverdy 10:379 
Taney, Roger B. 18:105 
DREDGING 6:238-239 
harbor and port 9:134 
DREISER, THEOOORE 6:239-240 
American literature 1:318 
naturalism (literature) 13:215 
Sister Carrie 17:97 
ORESOEN (Germany) 6:240 
DRESDEN WARE see POTTERY AND 
PORCELAIN 
DRESS see COSTUME; UNIFORM 
DRESSAGE see HORSE SHOW 
DREW, CHARLES 
African Americans 1:151 
DREW, OANIEL 6:240-241 
DREW, NANCY (fictional character) 
6:241 
DREXEL (family) 6:241 
DREYFUS, ALFRED see DREYFUS 
AFFAIR 
OREYFUS AFFAIR 6:241 
Clemenceau, Georges 5:4] 
Herzl, Theodor 9:227 
Jaurés, Jean 10:334 
Proust, Marcel 15:257 
Zola, Emile 20:119 
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DREYFUSS, HENRY 6:241 
DRIFT, GLACIAL 6:242 
drumlin 6:251 
DRIFT NETS 
fishing industry 7:311 
DRILL (monkey) 6:242 
DRILLING 6:242 
machine tools 12:20 
water well 19:285-286 
DRINKING (alcohol) see ALCOHOL 
CONSUMPTION; ALCOHOLISM 
DRIVE SHAFT 
automobile 2:295 
differential 6:137-138 
DROMEDARY see CAMEL 
DRONE BEE see BEE 
DROPSY see EDEMA 
DROSOPHILA see FRUIT FLY 
DROSTE-HULSHOFF, ANNETTE 
ELISABETH, VON 6:242-243 
DRDUGHT 6:243 
famine 7:206 
Sahel (Africa) 16:239 
sandstorm and dust storm 16:283 
DROWNING 6:243 
lifesaving and water safety 11:287 
DRUG 6:244-248 
anesthetics 1:377-378 
anthelmintic drugs 2:16 
antibiotics 2:24-27 
anticoagulant 2:28 
antidepressants 2:28 
antihistamine 2:30-31 
barbiturate 2:382 
biopharmaceuticals 3:135 
cancer 4:100-101 
cyclosporine 5:387 
decongestant drugs 6:51 
Dioscorides, Pedanius 6:156 
diuretic drugs 6:172 
drug abuse 6:248-250 
ergot 7:92 
government regulation 
Food and Drug Administration 
7:383 
hallucinogens 9:117 
headache 9:169 
heroin 9:223 
hormone, animal 9:301-302 
medicinal plants 12:222-223 
membrane chemistry 12:251 
opium 14:107 
petrochemicals 14:343 
pharmaceutical industry 14:355 
pharmacology 14:355 
pharmacopoeia 14:355-356 
pharmacy 14:356 
placebo 15:34 
poisonous plants and animals 15:85 
psychopharmacology 15:279 
quinine 15:335 
scopolamine 16:351 
sedative 16:380-381 
shock therapy 17:54 
Steroid 17:365-366 
stimulant 17:373-374 
sulfa drugs 18:12 
tranquilizer 18:315 
DRUG ABUSE 6:248-250 
adolescence 1:98 
AIDS 1:187, 1:188 


alcoholism 1:246-247 
amphetamine 1:346-347 
amyl nitrite 1:354 
cocaine 5:73 
codeine 5:78 
crime 5:330-331 
De Quincey, Thomas 6:39 
drug trafficking 6:250 
hallucinogens 9:117 
hepatitis 9:210 
heroin 9:223 
LSD 11:385 
marijuana 12:126-127 
MDMA (“ecstasy”) 12:209 
methadone 12:299 
morphine 13:85 
opium 14:107 
respiratory-system disorders 16:58 
Seconal 16:377 
sedative 16:381 
sports medicine 17:315-316 
stimulant 17:373-374 
tranquilizer 18:315 
Valium 19:111 
young people 20:87 
DRUG TRAFFICKING 6:250 
DRUIDS 6:250 
Celts 4:222 
Stonehenge 17:383 
DRUM (fish) 6:250-251 
weakfish 19:297 
ORUM (musical instrument) 6:251 
African music 1:157, 1:158 
musical instruments 13:159 
snare drum 17:141 
ORUMLIN 6:251 
DRUPE 
fruits and fruit cultivation 8:103 
DRURY, ALLEN 6:251 
DRURY LANE THEATRE 6:251 
Garrick, David 8:176 
DRUSES see DRUZES 
ORUSUS (family) 6:251-252 
ORUZES 6:252 
DRY CELL see BATTERY 
DRY DOCK 6:252 
DRY TORTUGAS 6:252 
DRYADS see NYMPHS 
DRYDEN, JOHN 6:253 
English literature 7:60-61 
satire 16:304 
DRYPOINT 6:253 
graphic arts 8:401 
DU BARRY, JEANNE BECU, COMTESSE 
6:253 
DU BOIS, W. E. B. 6:253-254 
African-American literature 1:142 
African Americans 1:/46, 1:147 
National Association for the 
Advancement of Colored People 
13:201 
DU CAMP, MAXIME 6:254 
DU FU (Tu Fu) 6:254 
DU GARD, ROGER MARTIN see MARTIN 
DU GARD, ROGER 
OU GUESCLIN, BERTRAND 6:254 
DU MAURIER, DAPHNE 6:254 
Gothic romance 8:376 
OU PONT (family) 6:255 
DUAL MONARCHY see AUSTRIA- 
HUNGARY 


DUALISM 6:255 
Albigenses 1:240-241 
Bogomils 3:198 
Docetism 6:180 
gnosticism 8:332-333 
God 8:336 
Gog and Magog 8:342-343 
Manichaeism 12:95 
Paulicans 14:273 
psychology, history of 15:271 
Satan 16:302 
satanism 16:302 
Zoroastrianism 20:124 
DUARTE, JOSE NAPOLEON 6:255 
DUBAI (United Arab Emirates) 6:255 
United Arab Emirates 19:16-18 
DUBCEK, ALEXANDER 6:255-256 
DUBINSKY, DAVID 6:256 
DUBLIN (Ireland) 6:256-257 
Easter Rising 6:316-317 
DUBNOW, SIMON 6:257 
DUBOIS, EUGENE 
Homo erectus 9:282 
DUBOS, RENE 6:257 
OQUBROVNIK (Yugoslavia) 6:257 
DUBUFFET, JEAN 6:257 
DUBUQUE (lowa) 6:257 
DUBUQUE, JULIEN 6:257 
OUCCIO 01 BUONINSEGNA 6:258 
Maesta altarpiece 2: 150 
DUCHAMP, MARCEL 6:258 
Armory Show 2:135 
Dada 5:400 
kinetic art 11:68 
sculpture 16:366 
Villon, Jacques 19:203 
DUCHAMP-VILLON, RAYMONO 6:258 
Villon, Jacques 19:203 
DUCHENNE, GUILLAUME B. A. 
muscular dystrophy 13:139 
DUCHESNE, SAINT ROSE PHILIPPINE 
6:258 
QUCK 6:259-260 
mallard 12:74 
merganser 12:271 
poultry 15:/6/, 15:162 
respiratory system 16:56 
widgeon 19:358 
DUCK-BILLED PLATYPUS 6:260 
DUCKWEED 
Arales 2:68-69 
DUCTILITY 
materials technology 12:183-184 
DUCTLESS GLANDS see ENDOCRINE 
SYSTEM; HORMONE, ANIMAL 
DUDEVANT, AURORE see SAND, 
GEORGE 
DUE PROCESS 6:260 
Escobedov. Illinois 7:101 
evidence 7:157-158 
14th Amendment 8:13-14 
Magna Carta 12:42 
Powellv. Alabama 15:167-168 
RICO Act 16:89 
DUEL 6:261 
trial by combat 18:337 
DUER, WILLIAM 6:261 
DUFAY, GUILLAUME 6:261 
DUFY, RAOUL 6:261-262 
DUIKER 6:262 
DUISBURG (Germany) 6:262 


OUKAKIS, MICHAEL 6:262 
Democratic party 6:78 
OUKAS, PAUL 6:262 
DUKE see TITLES OF NOBILITY AND 
HONOR 
DUKE, JAMES BUCHANAN 6:262 
DUKE UNIVERSITY 6:262-263 
DUKHOBORS see DOUKHOBORS 
DULCIMER 6:263 
DULLES, ALLEN WELSH 6:263 
DULLES, JOHN FOSTER 6:263 
cold war 5:84 
DULONG, PIERRE LOUIS 6:263 
OULUTH (Minnesota) 6:263-264 
OULUTH, DANIEL GREYSOLON, SIEUR 
6:264 
OUMA 6:264 
Nicholas II, Emperor of Russia 
13:326 
DUMAS, ALEXANDRE (1802—70) 6:264 
Count of Monte Cristo, The 5:300 
Three Musketeers, The 18:240, 3:350 
DUMAS, ALEXANDRE (1824—95) 6:264- 
265 
DUMAS, HENRY 6:265 
DUMAS, JEAN BAPTISTE 
organic chemistry 14:131-132 
DUMBARTON DAKS 6:265 
DUMDUM BULLET 6:265 
DUMFRIES AND GALLOWAY 6:265 
DUMDURIEZ, CHARLES FRANCOIS DU 
PERIER 6:265 
DUMUZI 
mythology 13:172-173 
DUN AND BRADSTREET 
Tappan (family) 18:116 
DUN LADGHAIRE (Ireland) 6:265 
DUNANT, JEAN HENRI 6:265 
Red Cross 15:409 
OUNAWAY, FAYE 6:265-266 
DUNBAR, PAUL LAURENCE 6:266 
African-American literature 1:142 
American literature 1:318 
DUNBAR, WILLIAM 6:266 
OUNBARTON (Scotland) 6:266 
DUNCAN, ISAQORA 6:266 
ballet 2:353 
dance 6:10 
DUNCAN, ROBERT 6:266 
DUNCIAD, THE (poem) 6:266-267 
DUNDEE (Scotland) 6:267 
OUNOEE, JOHN GRAHAM OF 
CLAVERHOUSE, 1ST VISCOUNT 
6:267 
DUNE see SAND DUNE 
OQUNEDIN (New Zealand) 6:267 
DUNFERMLINE (Scotland) 6:267 
DUNG BEETLE 6:267-268 
DUNHAM, KATHERINE 6:268 
DUNHUANG (Tun-huang) (China) 6:268 
DUNITE 6:268 
DUNIWAY, ABIGAIL SCOTT 6:268 
DUNKERQUE (France) 6:268 
World War II 20:27 
DUNKERS see BRETHREN 
DUNKIRK see DUNKERQUE 
OUNLAP, WILLIAM 6:268 
American art and architecture 1:305 
DUNLOP, JOHN 6:268 
tire (transportation) 18:262 
DUNLUCE CASTLE 


210 DUNMORE, JOHN MURRAY, 4TH EARL OF 


United Kingdom 19:22 

DUNMORE, JOHN MURRAY, 4TH EARL 
OF 6:269 

DUNOIS, JEAN, COMTE DE 6:269 

OUNS SCDTUS, JOHN 6:269 

scholasticism 16:338, 16:339 
DUNSANY, LORD 6:269 
DUNSTAN, SAINT 6:269 
OQUOOECIMAL SYSTEM 6:269 

base (mathematics) 2:398 
DUODENUM 6:269 

ulcer 18:408 
OUPLEIX, JOSEPH FRANCDIS 6:269 
DUPLESSIS, MAURICE LE NOBLET 

6:270 
DUQUESNE, FORT see FORT DUQUESNE 
OURA-EUROPUS (Syria) 6:270 
OURAN, ROBERTO 6:270 
DURAND, ASHER BROWN 6:270 
American art and architecture 
1:305-306 
OURANGO (city in Colorado) 6:270 
OURANGO (city in Mexico) 6:271 
DURANGO (state in Mexico) 6:271 
OURANT, THOMAS CLARK 6:271 
DURANT, WILL AND ARIEL 6:271 
DURANT, WILLIAM CRAPO 6:271 

automotive industry 2:299 
OURANTE, JIMMY 6:271 
DURAS, MARGUERITE 6:271 
DURBAN (South Africa) 6:271-272 
OURER, ALBRECHT 6:272 

art 7152} 2:153 

Baldung-Grien, Hans 2:346-347 

engraving 7:69-70 

Four Horsemen of the Apocalypse 

8:13, 8:254 
German art and architecture 8:254- 
255 

graphic arts 8:401-402 

Passion cycle 14:261 

Renaissance art and architecture 

16:34 
watercolor 19:286 
woodcuts and wood engravings 
19:41] 
DURGA 6:272 
DURHAM (city in England) 6:272-273 

architecture 2:9] 

English art and architecture 7:47 
DURHAM (city in North Carolina) 6:273 
DURHAM (county in England) 6:273 
DURHAM, JOHN GEORGE LAMBTON, 

1ST EARL OF 6:274 

Canada, history of 4:79 
DURKHEIM, EMILE 6:274 

alienation 1:271 

anthropology 2:21 

bureaucracy 3:378 

crime 5:330 

magic 12:41 

primitive religion 15:222 

social anthropology 17:148 

sociology 17: 164, 17:165 

suicide 18:10 

totem 18:300 
DURDCHER, LED 6:274 
DURRELL, LAWRENCE 6:274 
DURRENMATT, FRIEDRICH 6:274-275 
DURRES (Albania) 6:275 
DURYEA, CHARLES E. AND J. 


FRANK 6:275 
DUSE, ELEONORA 6:275 
OUSHANBE (USSR) 6:275 
DUSSELOORF (Germany) 6:275-276 
DUSSELDORF AKADEMIE 
American art and architecture 1:306 
DUST, ATMOSPHERIC 6:276 
diseases, occupational 6:164 
DUST, INTERSTELLAR 
interstellar matter 10:196-197 
DUST BOWL 6:276 
agriculture, history of 1:179-180 
DUST DEVIL see WHIRLWIND 
DUST STORM see SANDSTORM AND 
DUST STORM 
OUTCH ART AND ARCHITECTURE 
6:276-281 
abstract art 1:57-58 
Flemish art and architecture 7:338- 
341 
Rembrandt 16:26-27 
Renaissance art and architecture 
16:33-34 
See also subheading Netherlands 
under specific art forms, 
movements, and periods; other 
specific artist names 
DUTCH EAST INDIA COMPANY see EAST 
INDIA COMPANY, DUTCH 
DUTCH EAST INDIES see INDONESIA 
DUTCH ELM DISEASE see ELM 
OUTCH ANO FLEMISH LITERATURE 
6:281-282 
See also specific author and genre 
names 
DUTCH GUIANA see SURINAME 
DUTCH LANGUAGE see GERMANIC 
LANUAGES 
DUTCH LITERATURE see DUTCH AND 
FLEMISH LITERATURE 
DUTCH REFORMED CHURCH see 
REFORMED CHURCH IN 
AMERICA 
OUTCH REVOLT 6:282 
Flanders 7:333 
Holland (historic region) 9:272 
Philip Il, King of Spain 14:367-368 
Thirty Years’ War 18:229 
DUTCH WARS see ANGLO-DUTCH WARS 
DUTCH WEST INDIA COMPANY 6:282- 
283 
New Netherland 13:291 
New York (state) 13:301 
DUTCH WEST INDIES see 
NETHERLANDS ANTILLES 
QUTCHMAN’S-PIPE (botany) 6:283 
DUTTON, CLARENCE EOWARO 6:283 
DUTY see TARIFF 
OUVALIER, FRANCOIS 6:283 
DUVALIER, JEAN CLAUOE 6:283-284 
DUVEEN, JOSEPH, BARON OUVEEN OF 
MILLBANK 6:284 
OUVENECK, FRANK 6:284 
OVINA RIVER, NDRTHERN 6:284 
DVINA RIVER, WESTERN 6:284 
DVORAK, ANTONIN 6:284 
DWARF GECKD 6:284 
DWARFISM see ENDOCRINE SYSTEM, 
DISEASES OF THE 
DWIGHT, TIMDTHY 6:284-285 
DYAK see DAYAK 


DYCK, SIR ANTHONY VAN see VAN 
DYCK, SIR ANTHONY 
DYE 6:285-286 
amine 1:341 
azo compound 2:315 
Baeyer, Adolf von 2:335 
batik 3:6-7 
bromine 3:322 
cobalt 5:71 
glycoside 8:332 
henna 9:202 
indigo 10:128 
lake (dye) 11:145 
Tyrian purple 18:400 
DYER, MARY 6:286 
DYER-BENNETT, RICHARD 6:286 
DYFEO (Wales) 6:286 
DYLAN, BOB 6:286 
rock music 16:116-117 
DYNAMICS 6:286 
DYNAMITE see EXPLOSIVES 
DYNAMO see GENERATOR 
DYNAMO THEORY 
Earth, geomagnetic field of 6:302 
DYNE 6:286-287 
DYSENTERY 6:287 
amebiasis 1:298 
amoeba 1:345 
Entamoeba 7:72 
food poisoning and infection 7:386 
Rhizopoda 16:73 
Shigella 17:40 
OYSLEXIA 6:287 
DYSMENORRHEA see MENSTRUATION 
DYSPEPSIA see INDIGESTION 
OYSPLASIA 6:287 
OYSPROSIUM 6:287 
OZERZHINSKY, FELIKS EOMUNDOVICH 


6:287 
OZUBAS, FRIEDEL 6:287 


E (letter) 6:288 
e (mathematics) 6:288 
E PLURIBUS UNUM 6:288 
EA (mythology) 6:288 
mythology 13:172-173 
EAGLE 6:288-289 
EAGLETON, THOMAS F. 6:289 
EAKINS, THOMAS 6:289-290 
EAM-ELAS 6:290 
EAMES, CHARLES 6:290-291 
furniture 8:13] 
EANES, ANTONIO OOS SANTOS 
RAMALHO 6:291 
EAR 6:291-292 
biological equilibrium 3:126 
earwax 6:313 
hearing aid 9:173 
human body 9:362 
lizard 11:330 
mammal 12:80-81 
motion sickness 13:103 
owl 14:163 
snake 17:135 
sound and acoustics 17:198-199 
EAR DISEASE 6:292-293 
deafness 6:43 
Méniére’s disease 12:259 


EARTH, GEOLOGICAL HISTORY OF | 


EARHART, AMELIA 6:293 
EARL see TITLES OF NOBILITY AND 


HONOR 


EARLESS MONITOR 6:293 
EARLY, JUBAL A. 6:293-294 
EARLY BIRD see COMMUNICATIONS 


SATELLITE 


EARLY CHRISTIAN ART ANO 


ARCHITECTURE 6:294-295 
altar 1:286 
architecture 2:90 
art 2:148-149 
atrium 2:255 
baptistery 2:378 
basilica 2:406-407 
Byzantine art and architecture 
3:411-414 | 
catacombs 4:180-18/ 
cathedrals and churches 4:187-190 | 
Coptic art and architecture 5:250 | 
dome 6:199 
iconography 10:21 
illuminated manuscripts 10:43 
Italian art and architecture 10:269 
Merovingian art and architecture 
12:272-273 
monastic art and architecture 
13:27-29 
mosaic 13:90-92 | 
painting 14:185 
sculpture 16:363 . 
tomb 18:284 


EARLY CHRISTIAN CHURCH see as | 


subheading under 
CHRISTIANITY 


EARP, WYATT 6:295-296 
EARTH 6:296 


Climate 5:50-51 

creation accounts 5:322 
distance, astronomical 6:169 
equator 7:88 


6:296-300 
catastrophism 4:184 
Earth, structure and composition of 

6§:305-306 
fossil record 8:4-5 
geochemistry 8:222-223 
geologic time 8:230-231 
geology 8:231-234 
ice ages 10:7-9 
mid-oceanic ridge 12:339 
paleobotany 14:195-196 
paleoecology 14:197-198 
paleogeography 14:198-200 | 
paleomagnetism 14:203-204 ! 
paleontology 14:204 
radiometric age-dating 15:369-370 


EARTH, GEOMAGNETIC FIELO OF ' 


6:300-302 
auroras 2:264-265 f 
convection cell 5:231 : 
Earth, structure and composition of i 

6:305-306 . 
geophysics 8:238 ; 
IMP (artificial satellite) 10:54 
magnet 12:43-44 
magnetic storm 12:44 
magnetism 12:45-47 | 
magnetosphere 12:48 | 
North Pole 13:383 | 


ECOLOGY aul 


paleomagnetism 14:203-204 
plate tectonics 15:57-58 
polar wandering 15:92 
Van Allen radiation belts 19:14 
EARTH, GRAVITATIONAL FIELD OF 
6:302-303 
geophysics 8:238 
gravimeter 8:4/2 
tide 18:249-251 
See also GRAVITATION 
EARTH, HEAT FLOW IN 6:303 
convection 5:231 
convection cell 5:231 
Earth, structure and composition of 
6:305-306 
geochemistry 8:222-223 
geothermal energy 8:250 
hot springs 9:320 
plate tectonics 15:57, 15:60 
EARTH, MOTIONS OF 6:303-304 
geophysics 8:238 
measurement 
seismometer 16:387-388 
nutation 14:11 
precession of the equinoxes 15:181- 
182 
time zone 18:258 
wind 19:379 
year 20:72-73 
EARTH, SIZE ANO SHAPE OF 6:304 
continental drift 5:227-228 
Eratosthenes of Cyrene 7:91 
geophysics 8:238 
geosyncline 8:249 
landform evolution 11:156-158 
latitude 11:195 
longitude 11:356 
maps and mapmaking 12:/13-117 
South Pole 17:233 
submarine canyon 17:409-410 
EARTH, STRUCTURE AND 
COMPOSITION OF 6:304-307 
atmosphere 2:242-247 
crust 
fault 7:224-225 
feldspar 7:233-234 
fold 7:369-370 
isostasy 10:262 
lead 11:215 
lithosphere 11:322 
Ocean Drilling Program 14:33 
oxygen 14:166 
plate tectonics 15:57-61 
rock 16:115 
San Andreas fault 16:27] 
silicate minerals 17:77-78 
silver 17:82 
soil 17:170-173 
submarine canyon 17:409-410 
transform fault 18:318 
uranium 19:85-86 
Earth, geomagnetic field of 6:302 
earthquakes 6:308-312 . 
geochemistry 8:222-223 
geology 8:231-234 
geophysics 8:238 
hydrosphere 9:407 
hydrothermal vents 9:408 
igneous rock 10:30-33 
landform evolution 11:156-158 
magma 12:42 


metamorphic rock 12:289-290 
mineral 12:372-376 
Mohoroviti¢ discontinuity 13:15 
ore deposits 14:120-123 
periodic table 14:310-312 
petrology 14:351 
salt (chemistry) 16:260 
syncline and anticline 18:79 
volcano 19:225-227 
water 19:275 
water resources 19:278 
EARTH-MOVING MACHINERY 6:307- 
308 
derrick and crane 6:97 
dredging 6:238-239 
EARTH SCIENCES 6:308 
Earth, geomagnetic field of 6:300- 
302 


Earth, structure and composition of 
6:305-306 
ecology 6:325-330 
geochemistry 8:222-223 
geologic time 8:230-231 
geology 8:231-234 
geophysics 8:238 
Landsat 11:159-160 
Meteor Crater 12:294 
meteorology 12:297-299 
oceanography 14:49-53 
paleoecology 14:197-198 
paleogeography 14:198-200 
plate tectonics 15:57-61 
EARTH TIDE 6:308 
EARTHENWARE see POTTERY AND 
PORCELAIN 
EARTHQUAKES 6:308-312 
Earth, structure and composition of 
6:305-306 
fault 7:224-225 
landslide and avalanche 11:164- 


measurement 
Richter scale 16:88 
seismometer 16:387-388 
microseism 12:338 
Mohorovicié discontinuity 13-15 
rift valleys 16:94 
San Andreas fault 16:27/ 
tsunami 18:361-362 
EARTHWORKS 6:312 
art 2:158 
modern art 13:8 
Morris, Robert (artist) 13:85 
Mound Builders 13:107-108 
Offa’s Dyke 14:59 
Smithson, James 17:131 
Tara 18:117 
EARTHWORM 6:312-313 
annelid 1:415 
biological locomotion 3: 127 
skeletal system 17:100 
EARWAX 6:313 
EARWIG 6:314 
EASEMENT 6:314 
EAST AFRICA 6:314 
Swahili 18:51 
World War | 20:23 
EAST AFRICAN RIFT SYSTEM see RIFT 
VALLEYS 
EAST ANGLIA 6:314 
Danelaw 6:11 


EAST GERMANY see GERMANY 


EAST INDIA COMPANY, BRITISH 6:314- 


315 
Asia 2:204, 2:207 
India, history of 10:80, 10:81 
Raffles, Sir Thomas Stamford 
15:372 
EAST INOIA COMPANY, OUTCH 6:315 
Asia 2:207 
Hudson, Henry 9:346 


EAST INDIA COMPANY, FRENCH 6:315 


Asia 2:207 
Dupleix, Joseph Frangois 6:269 
India, history of 10:80 
EAST INDIES 6:315 
EAST LONDON (South Africa) 6:315 
EAST PAKISTAN see BANGLADESH 
EASTER 6:315-316 
Good Friday 8:359 
resurrection 16:60 
EASTER ISLAND 6:316 
Heyerdahl, Thor 9:231 
hieroglyphics 9:235 
EASTER RISING 6:316-317 
EASTERN EUROPE 6:317 
cold war 5:84-86 
lron Curtain 10:240 
communism 5:132, 5:134-135 
socialism 17:159 
Council for Mutual Economic 
Assistance 5:300 
European prehistory 7:144-145 
farms and farming 7:215 
folk art 7:372 
ghetto 8:294 
Jews 10:359-360 
religion 
Orthodox church 14:142- 143 
rivers, lakes, and waterways 
Oder River 14:55 
Slavs 17:120-121 


Warsaw Treaty Organization 19:260- 


261 
See also specific country names 
EASTERN ORTHODOX CHURCH see 
ORTHODOX CHURCH 
EASTERN QUESTION 6:317 
Crimean War 5:333-334 
Dardanelles 6:17 
Ottoman Empire 14:157 
EASTERN RITE CHURCHES 6:317 
John Damascene, Saint 10:369 
Maronites 12:134 
patriarch 14:267 
EASTMAN, GEORGE 6:318 
photography, history and art of 
14:397 
EASTMAN, MAX 6:318 
EASTMAN SCHOOL OF MUSIC 6:318 
EASTWOOD, CLINT 6:318 
EATING DISORDERS see ANOREXIA 
NERVOSA; BULIMIA 
EATON, JOHN HENRY 6:318 
EBAN, ABBA 6:318 
EBBINGHAUS, HERMANN 6:318-319 
EBERHART, RICHARD 6:319 
EBERT, FRIEORICH 6:319 
EBIONITES 6:319 
EBLA (Syria) 6:319 
EBONY (periodical) 
Johnson, John Harold 10:377 


EBONY (wood) 6:319 

persimmon 14:326-327 
EBRO RIVER 6:319 
ECBATANA see HAMADAN 
ECCENTRICITY (mathematics) 6:320 

hyperbola 9:41] 

orbital elements 16:117 

parabola 14:233 
ECCLES, SIR JOHN 6:320 
ECCLESIASTES, BOOK OF 6:320 
ECCLESIASTICUS see SIRACH, BOOK OF 
ECG see ELECTROCARDIOGRAPH 
ECHEVERRIA ALVAREZ, LUIS 6:320 
ECHIDNA see SPINY ANTEATER 
ECHINOOERM 6:320-322 

coral reef 5:254 

crinoid 5:336 

growth 9:64 

invertebrate 10:204 

skeletal system 17:100 

starfish 17:339-340 
ECHO (acoustics) 

sonar 17:189 
ECHO (artificial satellite) see 

COMMUNICATIONS SATELLITE 

ECHO (mythology) 6:322 
ECHOLOCATION 6:322 

bat 3:4 
ECK, JOHANN 6:322 
ECKHART, MEISTER 6:322 

Suso, Heinrich 18:46 

Tauler, Johannes 18:126 
ECLAMPSIA see PREGNANCY AND 

BIRTH 
ECLECTICISM 6:322-323 - 
ECLIPSE 6:323-324 
Sun 18:23 

ECLIPTIC 6:324 

coordinate systems (astronomy) 


orbital elements 16:117 
ECLOGUE 6:324 
, Vergil 19:150 
ECOLE DES BEAUX-ARTS 6:324-325 
academies of art 1:64 
American art and architecture 
1:301-302, 1:303 
architecture 2:87 
Pope, John Russell 15:125 
ECOLOGY 6:325-330 
agriculture and the food supply 
1:185 
amphibians 1:350 
archaeology 2:78-79 
biome 3:133 
biosphere 3:136-137 
carbon cycle 4:127 
caterpillar 4:185-186 
conservation 5:198-200 
DDT 6:35 
deep-sea life 6:55 
flower 7:356 
food chain 
plankton 15:39-40 
forests and forestry 7:403 
grasslands 8:409 
human ecology 9:369 
hydrologic cycle 9:405-406 
infectious diseases 10:148 
landfill 11:156 
nitrogen cycle 13:344 


eld ECONOMETRICS 


nutrient cycles 14:12-13 
ocean and sea 14:38, 14:39-40 
oceanic nutrients 14:48-49 
oil spill 14:69 
paleoecology 14:197-198 
pollution, environmental 15:108-111 
population dynamics 15:131 
shark 17:24, 17:26 
swamp, marsh, and bog 18:53 
tree 18:333-334 
See also ENVIRONMENT 
ECDNDMETRICS 6:330 
Pareto, Vilfredo 14:243-244 
ECONOMIC COMMUNITY OF WEST 
AFRICAN STATES 
Africa 1:138 
ECONOMIC OPPORTUNITY ACT see WAR 
ON POVERTY 
ECONOMIC PLANNING 6:330 
fiscal policy 7:293 
monetary policy 13:32 
ECONOMICS 6:330-332 
banking systems 2:373-375 
business cycle 3:397 
capital 4:116-117 
capitalism 4:117-119 
cost-benefit analysis 5:281 
econometrics 6:330 
economic planning 6:330 
economists 
Friedman, Milton 8:89-90 
Galbraith, John Kenneth 8:146- 
147 
Greenspan, Alan 9:44 
Kantorovich, Leonid V. 11:20 
Keynes, John Maynard 11:55 
Koopmans, Tjalling C. 11:94-95 
Malthus, Thomas Robert 12:78-79 
Mar, Karl 12:151-152 
Ricardo, David 16:81 
Samuelson, Paul A. 16:270 
Schumpeter, Joseph A. 16:343 
Sismondi, Jean Charles Léonard 
Simonde de 17:97 
Smith, Adam 17:127 
Tinbergen, Jan 18:261 
Veblen, Thorstein B. 19:130-131 
Volcker, Paul 19:227 
economy, national 6:332-334 
gross national product 9:58 
inflation 10:150-151 
input-output analysis 10:162 
International Monetary Fund 10:192 
international trade 10:193-194 
laissez-faire 11:143 
manorialism 12:103-104 
Marxism 12:151-153 
mercantilism 12:265 
mixed economy 12:412 
monetary theory 13:32 
money 13:32-34 
monopoly and competition 13:43-45 
Nobel Prize winners (table) 13:348 
physiocrats 14:413 
price system 15:214 
professional and research 
organizations 
Brookings Institution 3:328 
profit 15:239-240 
saving and investment 16:315 
sex roles 17:8-9 


socialism 17:158-161 
stagflation 17:327 
supply and demand 18:3/-32 
ECONOMIST, THE (periodical) 
Bagehot, Walter 2:335 
ECONOMY, NATIONAL 6:332-334 
Depression of the 1930s 6:93-95 
econometrics 6:330 
economic planning 6:330 
economics 6:330-332 
fiscal policy 7:293 
government regulation 8:383, 8:384 
gross national product 9:58 
income, national 10:65-66 
mercantilism 12:265 
mixed economy 12:412 
monetary policy 13:32 
monetary theory 13:32 
money 13:32-34 
national debt 13:202-203 
New Deal 13:273 
New Economic Policy 13:274 
recession 15:404-405 
service industries 16:407 
stagflation 17:327 
taxation 18:127 
Third World 18:228-229 
ECOSYSTEM see ECOLOGY 
ECOWAS see ECONOMIC COMMUNITY 
OF WEST AFRICAN STATES 
ECSTASY (drug) see MDMA 
ECTOCARPUS 6:334 
ECTODERM 
development 6:1/3 
development, human 6:115-116 
growth 9:64-65 
ECTOPIC PREGNANCY 
pregnancy and birth 15:186 
ECUADOR 6:334-337 
cities see specific city names 
economic activity 6:334, 6:335-336 
flag 6:334 
Galapagos Islands 8:143 
history and government 6:334, 
6:336-337 
New Granada 13:275 
Velasco Ibarra, José Maria 19:137 
land 6:334-335 
map 6:335 
people 6:334, 6:335 
physical features 
Chimborazo 4:328 
ECUMENICAL COUNCIL see COUNCIL, 
ECUMENICAL 
ECUMENICAL MOVEMENT 6:337 
Coffin, Henry Sloane 5:81 
National Conference of Christians 
and Jews 13:202 
Protestantism 15:252 
Schaff, Philip 16:327 
World Council of Churches 20:5 
ECZEMA 6:337 
EDAM (Netherlands) 6:337 
EDAPHOSAURUS 6:337 
EOB 6:337-338 
EODA 6:338 
EDDINGTON, SIR ARTHUR 6:338 
relativity 16:16 
EDDY, MARY BAKER 6:338 
EDDY, NELSON, ANO MACDONALD, 
JEANETTE 6:338 


EDELWEISS 6:338-339 
EDEMA 6:339 
diuretic drugs 6:172 
frostbite 8:101 
EOEN, SIR ANTHONY 6:339 
EOEN, GAROEN OF 6:339 
EOENTATES 6:339 
EDERLE, GERTRUOE 6:339 
EDGAR, KING OF ENGLAND 6:339 
EDGERTON, HAROLO EUGENE 6:340 
stroboscope 17:398 
EOGEWORTH, MARIA 6:340 
EDIACARAN FAUNA 6:340 
EDINBURGH (Scotland) 6:340 
Scotland 16:354 
EDINBURGH, PHILIP MOUNTBATTEN, 
DUKE OF 6:340 
EDIRNE (Turkey) 6:341 
EDISON, THOMAS ALVA 6:341 
film, history of 7:265, 7:266 
incandescent lamp 10:64 
lighting devices 11:291-292 
phonograph 14:384 
sound recording and reproduction 
17:200 
telephone 18:156 
thermionic emission 18:220 
EOMONTON (Alberta) 6:341 
EOMUNO, SAINT 6:341 
EOMUNOS, GEORGE FRANKLIN 6:342 
E00 (African people) 6:342 
EDO Japan) see TOKYO Japan) 
EOOM 6:342 
Esau 7:99 
EQUCATION 6:342-346 
academic freedom 1:62 
academy 1:64 
adult education 1:100-101 
bilingual education 3:113-114 
black colleges 3:160 
blind, education of the 3:175 
British education 3:314-316 
career education 4:134 
censorship 4:226-227 
China 6:342, 6:346 
coeducation 5:78 
compensatory education 5:143 
computers in education 5:164-165 
correspondence school 5:269 
curriculum 5:376 
degree, academic 6:60 
educational measurement and 
testing 6:347-348 
educational psychology 6:348 
Educational Testing Service 6:348 
free schools 8:53 
graduate education 8:388-389 
history 6:342-346 
honor system 9:290 
humanism 9:370-371 
humanities 9:371 
industrial arts programs 10:137 
Jesuits 10:349 
land-grant colleges 11:153-154 
leaders 
Barnard, Henry 2:387-388 
Conant, James Bryant 5:166 
Dewey, John 6:118-119 
Flexner, Abraham 7:342 
Harris, William Torrey 9:145 
Herbart, Johann Friedrich 9:214 


John Baptist de La Safle, Saint 
10:369 
Kerr, Clark 11:52 
Kilpatrick, William Heard 11:67 
Lancaster, Joseph 11:153 
Langdell, Christopher Columbus 
11:166 
McGuffey, William Holmes 12:14 
Mann, Horace 12:100 
Montessori, Maria 13:58 
Moton, Robert Russa 13:104 
Oberlin, Johann Friedrich 14:23 
Palmer, Alice Freeman 14:211 
Parker, Francis Wayland 14:249- 
250 
Peabody, Elizabeth 14:276 
Pestalozzi, Johann Heinrich 
14:333 
Washington, Booker T. 19:267 
Willard, Emma Hart 19:365 
lycée 11:410 
Montessori method 13:58 
open classroom 14:100 
professional and educational 
organizations 
National Education Association 
13:203 
National Honor Society 13:204- 
205 


Parents and Teachers, National 
Congress of 14:243 
Phi Beta Kappa 14:361 
progressive education 15:240-241 
reading education 15:399-400 
religion 
theological seminaries 18:218 
scholarships, fellowships, and loans 
16:337-338 
G.I. Bill of Rights 7:296 
National Merit Scholarships 
13:205 
science, education in 16:347-348 
secondary education 16:378-379 
sex education 17:6 
social studies education 17:153 
special education 17:289 
teaching 18:134-137 
teaching machines 18:137 
technical education 18:139 
young people 20:86 
See also UNITED STATES, 
EDUCATION IN THE; subheading 
education under specific 
country names 
EDUCATION, PRIMARY see PRIMARY 
EDUCATION 
EDUCATION, U.S. DEPARTMENT OF 
6:346 


| 
| 


ae 


Barnard, Henry 2:387-388 
EDUCATION, VOCATIONAL see 
VOCATIONAL EDUCATION 
EDUCATION OF THE EXCEPTIONAL see 
SPECIAL EDUCATION 
EDUCATION OF THE HANDICAPPED see 
SPECIAL EDUCATION 
EQUCATION OF HENRY ADAMS, THE 
(book) 6:346-347 
EDUCATIONAL MEASUREMENT AND 
TESTING 6:347-348 
Educational Testing Service 6:348 
Graduate Record Examination 8:389 


EISENHOWER, DWIGHT D. 


213 


intelligence 10:176-177 

normal distribution 13:358 

primary education 15:216 

psychological measurement 15:267- 
268 


Yerkes, Robert Mearns 20:78 
EDUCATIDNAL PSYCHDLOGY 6:348 
psychology 15:270 
EDUCATIONAL TESTING SERVICE 6:348 
Graduate Record Examination 8:389 
EDWARD, LAKE 6:348-349 
EDWARD, THE BLACK PRINCE 6:349 
Hundred Years’ War 9:376 
EDWARD THE CONFESSOR, KING DF 
ENGLAND 6:349 
EDWARD THE ELDER, KING OF WESSEX 
6:349 
Athelred Il (Athelred the Unready) 
1:118 
EDWARD 1, KING OF ENGLAND 6:349- 
350 
common law 5:125 
EDWARD II, KING OF ENGLAND 6:350 
EDWARD Ili, KING DF ENGLAND 6:350 
Hundred Years’ War 9:376 
EDWARD IV, KING OF ENGLAND 6:350 
Woodville, Elizabeth 19:413 
EDWARD V, KING DF ENGLAND 6:350 
Richard Ill, King of England 16:85 
EDWARD Vi, KING DF ENGLAND 6:350- 
351 
Northumberland, John Dudley, Duke 
of 13:387 
Seymour, Jane 17:15 
Somerset, Edward Seymour, Ist 
Duke of 17:188 
EDWARD VII, KING OF ENGLAND, 
SCDTLAND, AND IRELAND 6:351 
Langtry, Lillie 11:167 
EDWARD VIII, KING OF ENGLAND, 
SCOTLAND, AND IRELAND 6:351 
EDWARDIAN LITERATURE 6:351 
Bennett, Arnold 3:74 
Galsworthy, John 8:153 
Kipling, Rudyard 11:75-76 
EDWARDS, JONATHAN 6:351-352 
American literature 1:315 
Puritanism 15:303 
EDWARDS, ROBERT G. 
artificial insemination 2:174 
EEG see ELECTROENCEPHALOGRAPH 
EEL 6:352-353 
animal migration 1:408, 1:409 
moray eel 13:75 
spiny eel 17:307 
EELWORM see NEMATODE 
EGALITARIAN SOCIETY see SOCIAL 
STRUCTURE AND ORGANIZATION 
EGG 6:353-354 
butterflies and moths 3:402, 3:407 
creation accounts 5:322 
development 6: 111-113 
development, human 6:114-115 
embryo 7:18 
evolution 7:163 
fertilization 7:247 
fish 7:302-303 
flatfish 7:334-335 
growth 9:63-66 
heredity 9:218 
Oviparity 14:161 


parthenogenesis 14:256-257 

python 15:311 

reproduction 16:40-42 

reproductive system, human 16:43, 
16:44 


reptile 16:47 
silk 17:79-80 
snake 17:139 
turtle 18:388 
viviparity 19:223 
EGG PRDDUCTION 6:354 
poultry 15:161-162 
EGGLESTON, EDWARD 6:354 
EGGPLANT 6:354-355 
vegetable 19:134 
EGK, WERNER 6:355 
EGLANTINE 6:355_ 
EGLEVSKY, ANDRE 6:355 
EGO 6:355 
Freud, Anna 8:87 
EGOISM 6:355 
ethics 7:115 
EGRET 6:355-356 
EGYPT 6:356-363 
agriculture 6:359-360 
fellahin 7:234 
architecture 2:87, 2:88 
See also EGYPT, ANCIENT—art 
and architecture 
art 2:147, 2: 148, 6:358 
See also EGYPT, ANCIENT—art 
and architecture 
cities see specific city names 
climate 6:356 
economic activity 6:357, 6:358-360 
education 6:357 
flag 6:357 
government 6:357, 6:360-361 
health 6:357-358 
history 6:361-363 
Africa 1:140 
Arab-Israeli Wars 2:57-59 
Farouk, King of Egypt 7:216 
Fatimids (dynasty) 7:221 
Gaza Strip 8:186 
Mamelukes 12:79 
Mubarek, Muhammad Hosni 
13:119 
Muhammad Ali Pasha 13:121-122 
Nasser, Gamal Abdel 13:198-199 
Sadat, Anwar al- 16:233 
Suez Crisis 18:4 
Tawfiq Pasha 18:126-127 
United Arab Republic 19:18 
World War | 20:17 
World War II 20:30, 20:31, 20:32- 
33 
See also EGYPT, ANCIENT, for 
material before AD 600 
land and resources 6:356-357 
Aswan High Dam 2:231 
language 6:357 
Afroasiatic languages 1:165 
literature 
Mahfouz, Naguib 12:52 
map 6:359 
people 6:357-358 
physical features 
Arabian Desert 2:59-60 
Sinai 17:87 
religion 6:357 


Coptic church 5:250 
Islam 10:252-253, 10:254 
rivers, lakes, and waterways 6:356 
Nasser, Lake 13:199 
Nile River 13:338-339 
Suez Canal 18:3-4 
vegetation and animal life 6:356- 
357 


EGYPT, ANCIENT 6:363-372 
agriculture, history of 1:176 
Amarna, Tell el- 1:295 
archaeology see EGYPTOLOGY 
art and architecture 2:87, 2:88, 

2:147, 2: 148, 6:363-372 
Coptic art and architecture 5:250 
illuminated manuscripts 10:43 
Imhotep 10:48 
jewelry 10:354 
mastaba 12:179 
Medum 12:241 
obelisk 14:23 
painting 14:184 
pyramids 15:307, 15:308 
sarcophagus 16:294 
sculpture 16:352 
sphinx 17:301 
stele 17:357 
temple 18:168-169 
tomb 18:283-284 
Tutankhamen, King of Egypt 

18:390 
Valley of the Kings 19:112 

astronomy and astrophysics 
Ptolemy (astronomer) 15:283 
Book of the Dead 3:2/8, 3:221, 4:38 
Bubastis 3:345-346 
cat 4:177 
Cleopatra, Queen of Egypt 5:44 
cooking 5:236 
cosmetics 5:273 
costume 5:284-285 
shoe 17:54, 17:55 
dance 6:4 
dynasties 6:366 
See also specific ruler names 
embalming 7:17 
engineering 7:41 
furniture 8:125 
glassware, decorative 8:323 
gold and silver work 8:345, 8:346 
Heliopolis 9:193 
Hierakonpolis 9:235 
hieroglyphics 9:235-236 
history 6:365-372 
Hyksos 9:409 
language 
Rosetta Stone 16:174-175 
library 11:272 
Luxor 11:409 
map 6:363 
mathematics, history of 
number 14:4 
numeral 14:4-5 
medicine, history of 12:229 
Memphis 12:254 
mythology 13:173-174 
Nubia 13:405-406 
pharaoh 14:354 
Ptolemy (dynasty) 15:283-284 
religion 7:364 
Amon-Re 1:345 


Osiris (deity) 14:146 
See also subheading mythology 
above; other specific deity 
names 
ship 17:43, 17:44 
slavery 17:115 
Tanis 18:107 
Thebes 18:216 
urban planning 19:89 
weights and measures 19:312 
writing systems, evolution of 20:50, 
20:51, 20:52 
EGYPTIAN LANGUAGE see AFROASIATIC 
LANGUAGES 
EGYPTIAN MYTHOLOGY see 
MYTHOLOGY 
EGYPTOLDGY 6:372-373 
Breasted, James Henry 3:294 
Carnarvon, George Edward, 5th Earl 
of 4:141 
Carter, Howard 4:156 
Egypt, ancient 6:363-372 
Louvre (France) 11:382 
Petrie, Sir Flinders 14-341 
EHRLICH, PAUL 6:373 
EICHENDDRFF, JOSEPH, FREIHERR 
VDN 6:373 
EICHMANN, ADDLF 6:373 
Gestapo 8:287 
EICHRODT, LUDWIG 
Biedermeier 3:110 
EIFFEL, ALEXANDRE GUSTAVE 
Statue of Liberty 17:348-349 
EIFFEL TOWER 6:373-374 
Europe 7:137 
Paris 14:244 
EIGHT, THE see ASHCAN SCHOOL 
18TH AMENDMENT see CONSTITUTION 
OF THE UNITED STATES; 
PROHIBITION 
EIGHTFOLD PATH 
Buddhism 3:353 
8TH AMENDMENT see BILL OF RIGHTS; 
CONSTITUTION OF THE UNITED 
STATES 
EIGHTY YEARS’ WAR 
Netherlands 13:259 
EINAUDI, LUIGI 6:374 
EINDHDVEN (Netherlands) 6:374 
EINSTEIN, ALBERT 6:374-376 
atom 2:249 
atomic bomb 2:252 
Bell’s theorem 3:66 
black hole 3:161 
Brownian motion 3:333 
cosmology 5:277, 5:278, 5:280 
gravitation 8:412-413 
gravitational lens 8:414 
photoelectric effect 14:390 
quantum mechanics 15:318, 
15:319, 15:321 
relativity 16:15-20 
unified field theory 19:3-4 
EINSTEINIUM 6:376 
Seaborg, Glenn T. 16:371 
EIRE see IRELAND, HISTORY OF 
EISELE, DONN F. 
Apollo program 2:46 
EISELEY, LDREN 6:376 
EISENHDWER, DWIGHT D. 6:376-378 
Bay of Pigs invasion 3:14 
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early life and career 6:376-377 

Gettysburg (Pennsylvania) 8:289 

military-industrial complex 12:358 

Nixon, Richard M. 13:345-346 

presidency 6:377-378 

president of the United States 
15:203, 15:207, 15:208 

Republican party 16:52 

United States, history of the 19:68 


World War Il 6:376, 20:33-34, 20:37, 


20:38 
EISENMAN, PETER 6:378 
EISENSTAEOT, ALFREO 6:378 
EISENSTEIN, SERGE! MIKHAILOVICH 
6:378-379 
EISLER, HANNS 6:379 
EISNER, KURT 6:379 
EITOKU 6:379 
Japanese art and architecture 
10:327 
EKG see ELECTROCARDIOGRAPH 
EKMAN, VAGN WALFRIO 6:379 
EL (Semite deity) 
mythology 13:174-175 
EL (transportation) see ELEVATED 
RAILROAD 
EL see second element of name for 
names not listed below 
EL ALAMEIN see WORLD WAR II 
EL CID 6:379-380 
Poem of the Cid, The 
Spanish literature 17:281 
Spain, history of 17:271 
EL COROOBES 6:380 
EL OORAOO 6:380 
Jiménez de Quesada, Gonzalo 
10:363 
EL GRECO 6:380-381 


Spanish art and architecture 17:279 


EL NINO 6:381 


ocean-atmosphere interaction 14:30 


EL PASO (Texas) 6:381 
EL SALVAOOR 6:381-384 
cities see specific city names 
economic activity 6:382-383 
flag 6:382 
history and government 6:382, 
6§:383-384 
land and resources 6:382 
map 6:383 
people 6:382 
EL TAJIN 6:384 
ELAGABALUS see HELIOGABALUS, 
ROMAN EMPEROR 
ELAM (Iran) 6:384 
Persia, ancient 14:320 
writing systems, evolution of 20:50 
ELAMITE LANGUAGE 
languages, extinct 11:168 
ELANO 6:384 
ELAT (Israel) 6:384 
ELBA (Italy) 6:384-385 
Napoleon |, Emperor of the French 
(Napoléon Bonaparte) 13:192 
ELBE RIVER 6:385 
ELBERT, MOUNT 6:385 
ELBOW 
sports medicine 17:315 
ELBRUS, MOUNT 6:385 
ELBURZ MOUNTAINS 6:385 
ELDERBERRY 6:385 


EISENMAN, PETER 


ELDERLY PEOPLE see OLD AGE 
ELDREDGE, NILES 
evolution 7:165 
ELEANOR OF AQUITAINE 6:385 
courtly love 5:306 
Louis VII, King of France 11:369 
ELEATIC SCHOOL 6:385 
Parmenides 14:252-253 
Zeno of Elea 20:108 
ELECTION 6:385-387 
ballot 2:361 
Congress of the United States 5:181 
electoral college 6:387 
lame duck 11:150 
plebiscite 15:68 
political action committee 15:96 
political campaign 15:96-97 
political convention 15: 97-98 
political parties 15:98-100 
poll tax 15:102-103 
presidential elections 15:208-211 
primary election 15:217 
referendum and initiative 16:3 
representation 
gerrymander 8:296 
proportional representation 
15:248-249 
suffrage 18:5 
suffrage, women’s 18:5-6 
voter registration 19:234 
ELECTION, PRIMARY see PRIMARY 
ELECTION 
ELECTORAL COLLEGE 6:387 
Constitution of the United States 
5:215, 5:216, 5:220 
Constitutional Convention 5:223 
Hayes, Rutherford B. 9:166 
presidential elections 15:210 
vice-president of the United States 
19:164-165 
Wilson, James 19:375 
ELECTRA (mythology) 6:387-388 
Oresteia 14:129 
ELECTRA (play) see SOPHOCLES 
ELECTRIC CAR 6:388 
ELECTRIC CIRCUIT see CIRCUIT, 
ELECTRIC 
ELECTRIC CURRENT see CIRCUIT, 
ELECTRIC; ELECTRICITY 
ELECTRIC EYE see PHOTOELECTRIC 
CELL 
ELECTRIC FISH 6:388 
ELECTRIC FURNACE 6:388 
iron and steel industry 10:243 
ELECTRIC POWER GENERATION see 
POWER, GENERATION AND 
TRANSMISSION OF 
ELECTRICAL DISCHARGE see 
DISCHARGE, ELECTRICAL 
ELECTRICAL ANO ELECTRONIC 
ENGINEERING 6:388-389 
electric car 6:388 
electromagnetic pulse 6:397-398 
technology, history of 18:147 
telecommunications 18:152-153 
ELECTRICAL SYSTEM, AUTOMOTIVE see 
IGNITION SYSTEM 
ELECTRICAL WIRING 6:389 
circuit, electric 4:396-399 
ELECTRICAL WORKERS, 
INTERNATIONAL BROTHERHO00 


OF 6:389 
ELECTRICITY 6:389-394 
alternating current 1:287 
arc, electric 2:71 
biopotential 3:135-136 
circuit, electric 4:396-399 
conduction, electric 5:171 
Coulomb, Charles Augustin de 5:298 
discharge, electrical 6:159 
Edison, Thomas Alva 6:34] 
electrostatics 6:409 
Farmer, Moses 7:211 
Franklin, Benjamin 8:42-43, 14:410 
fuel cell 8:107-108 
fuse 8:132 
Galvani, Luigi 8:154 
insulator, electrical 10:172 
lighting devices 11:291-292 
locomotive 11:339, 11:340 
magnetism 12:45 
magnetohydrodynamics 12:47-48 
measurement 
galvanometer 8:154, 12:213 
volt 19:229 
voltmeter 19:230 
watt 19:292 
noise 13:353 
photoelectric effect 14:390 
physics, history of 14:472-411 
piezoelectricity 15:10 
potential, electric 15:155 
power, generation and transmission 
of 15: 168-171 : 
pulse (electronics) 15:295-296 
rockets and missiles 16:126 
solar cell 17:174 
solar pond 17:177 
Steinmetz, Charles Proteus 17:357 
transmission 15:171 
Weber, Wilhelm Eduard 19:307 
ELECTROCARDIOGRAPH 6:394 
heart 9:177 
ELECTROCHEMICAL EQUIVALENT see 
ELECTROCHEMISTRY 
ELECTROCHEMICAL SERIES see 
ELECTROMOTIVE SERIES 
ELECTROCHEMISTRY 6:394-395 
battery 3:8-9 
electrolysis 6:395, 6:396-397 
electromotive series 6:401 
Faraday, Michael 7:210 
ELECTROCONVULSIVE THERAPY see 
SHOCK THERAPY 
ELECTROCUTION 6:395-396 
ELECTROOE 6:396 
cathode 4:193 
electron tube 6:404-405 
ELECTRODIALYSIS see DIALYSIS 
ELECTROENCEPHALOGRAPH 6:396 
brain 3:274-275 
sleep 17:121-122 
ELECTROFAX PROCESS 
electrostatic printing 6:408-409 
ELECTROGLOW 6:396 
ELECTROLUMINESCENCE 6:396 
luminescence 11:397 
ELECTROLYSIS 6:396-397 
cathode 4:193 
chemical industry 4:289 
electrochemistry 6:395 
electroplating 6:407-408 


ion and ionization 10:208 
reaction, chemical 15:399 
ELECTROLYTE see 
ELECTROCHEMISTRY 
ELECTROLYTIC DISSOCIATION see ION 
AND IONIZATION 
ELECTROMAGNET 6:397 
electromagnetic induction 6:397 
magnet 12:44 
Morse, Samuel F. B. 13:87-88 
motor 13:105 
solenoid 17:180 
telegraph 18:153 
ELECTROMAGNETIC FIELD 
electromagnetic radiation 6:398- 
399 


radiation injury 15:348 
ELECTROMAGNETIC INOUCTION 6:397 

generator 8:201-202 

Henry, Joseph 9:203 

inductance 10:134 

inductor 10:134-135 

Lenz’s law 11:244 

magnetism 12:45 

radio 15:349-350 

transformer 18:318-3/9 
ELECTROMAGNETIC PULSE 6:397-398 
ELECTROMAGNETIC RAOIATION 6:398- 

400 

actinometer 1:81 

Ampere, André Marie 1:346 

antenna (electronics) 2:15-16 

color 5:100 

electricity 6:392 

electromagnetic induction 6:397 

electromagnetic pulse 6:397-398 

frequency allocation 8:85 

gamma-ray astronomy 8:160 

gamma rays 8:160-161 

infrared astronomy 10:155 

infrared radiation 10:155 

Kirchhoff, Gustav Robert 11:76 

laser 11:181-183 

light 11:288-290 

Maxwell, James Clerk 12:201 

microwaves 12:338-339 

modulation 13:11-12 

optics 14:110, 14:111-112 

photoelectric effect 14:390 

photomultiplier 14:402 

quantum electrodynamics 15:317 

quantum mechanics 15:318, 

15:320, 15:321 

radiation 15:348 

radio 15:349 

solar energy 17:174-177 

solar radiation 17:177 

spectroscopy 17:292-293 

spectrum 17:294 

synchrotron radiation 18:79 

telecommunications 18:153 

television transmission 18:163-165 

transmitter 18:324 

ultraviolet light 18:411 

X-ray astronomy 20:60-62 

X rays 20:62-63 
ELECTROMAGNETIC UNITS 6:400 

ampere 1:346 

ohm 14:68 

volt 19:229 
ELECTROMAGNETISM see 


ELYTIS, ODYSSEUS 


AMES) 


ELECTROMAGNETIC RADIATION; 
MAGNETISM 
ELECTROMOTIVE FORCE 6:400-401 
ELECTROMOTIVE SERIES 6:401 
oxidation and reduction 14:165 
ELECTRON 6:401-402 
atom 2:248-250 
electron configuration 6:402 
atomic constant 2:253 
discovery 
Thomson, Sir Joseph John 18:234 
electricity 6:391 
electronics 6:407 
Millikan’s oil-drop experiment 
12:365 
electromotive series 6:401 
exclusion principle 7:167 
free radical 8:53 
fundamental particles 8:114 
ion and ionization 10:208-209 
magnetic moment 12:44 
neutrino 13:263 
photoelectric cell 14:389-390 
photoelectric effect 14:390 
superconductivity 18:27-28 
theory 
Zeeman, Pieter 20:106 
thermionic emission 18:220 
ELECTRON CONFIGURATION 6:402 
carbon 4:125 
electron 6:401-402 
transition elements 18:321 
ELECTRON MICROPROBE 
mineral 12:373 
ELECTRON MICROSCOPE 6:402-404 
Abbe, Ernst 1:46 
atom 2:25] 
cell 4:211, 4:212 
crystal 5:358-360 
histology 9:253 
microscope 12:337 
ELECTRON OPTICS 6:404 
ELECTRON TUBE 6:404-405 
cathode-ray tube 4:193 
diode 6:153-154 
Fleming, Sir Ambrose 7:338 
microwaves 12:338-339 
radio 15:350 
thermionic emission 18:220 
traveling-wave tube 18:330 
triode 18:343 
vacuum 19:107-108 
ELECTRON VOLT 6:405 
ELECTRONEGATIVITY see ELEMENT 
ELECTRONIC CHURCH see RELIGIOUS 
BROADCASTING 
ELECTRONIC IMAGING 
camera 4:56, 4:57 
ELECTRONIC MAIL 6:405 
ELECTRONIC MUSIC 6:405-406 
Berio, Luciano 3:82 
computer music 5:163 
guitar 9:83-84 : 
musical instruments 13:160 
orchestra and orchestration 14:118 
sound recording and reproduction 
17:206 
Stockhausen, Karlheinz 17:377 
theremin 18:220 
ELECTRONIC SURVEILLANCE see 
INTELLIGENCE OPERATIONS; 


WIRETAPPING 
ELECTRONICS 6:407 
filter, electronic 7:275-276 
microelectronics 12:335 
noise 13:353 
semiconductor 16:393-394 
telecommunications 18:152-153 
transistor 18:319-320 
See also ELECTRICAL AND 
ELECTRONIC ENGINEERING; 
MICROELECTRONICS 
ELECTROPHORESIS 6:407 
ELECTROPHOTOGRAPHY see KIRLIAN 
PHOTOGRAPHY 
ELECTROPLATING 6:407-408 
anodizing 2:3 
electrolysis 6:397 
ELECTROSTATIC PRINTING 6:408-409 
Carlson, Chester Floyd 4:139 
ELECTROSTATICS 6:409 
discharge, electrical 6:159 
electron 6:401-402 
electrostatic printing 6:408-409 
potential, electric 15:155 
St. Elmo’s fire 16:242 
ELECTROTYPE 6:409 
ELECTROWEAK THEORY 6:409 
Higgs particle 9:236 
symmetry (physics) 18:78 
unified field theory 19:3-4 
ELEGY 6:409 
Tennyson, Alfred, Lord 18: 184 
ELEGY WRITTEN IN A COUNTRY 
CHURCHYARD (poem) 6:409 
Gray, Thomas 8:415 
ELEMENT 6:409-412 
allotrope 1:279 
atom 2:247-251 
atomic number 2:254 
atomic weight 2:254 
chemical symbolism and notation 
4:292-293 
compound, chemical 5:144 
electromotive series 6:401 
gaseous elements 
inert gases 10:142 
geochemistry 8:222-223 
nutrient cycles 14:12-13 
periodic table 14:310-312 
superconductivity 18:27-28 
superheavy elements 18:29 
table of elements 6:411 
See also specific element names 
ELEMENTARY EDUCATION see PRIMARY 
EDUCATION 
ELEMENTARY PARTICLES see 
FUNDAMENTAL PARTICLES 
ELEMENTARY AND SECONDARY 
EDUCATION ACT OF 1965 6:412 
compensatory education 5:143 
United States, education in the 
19:47 
ELEPHANT 6:412-413 
Asia 2:198 
ivory and ivory carving 10:293 
mammoth 12:87-88 
Tanzania 18:10 
ELEPHANT MAN see 
NEUROFIBROMATOSIS 
ELEPHANTA (India) 6:413-414 
ELEPHANTIASIS see FILARIASIS 


ELEUSINIAN MYSTERIES 6:414 
mother goddess 13:101 
mystery cults 13:170-171 
ELEUSIS (Greece) 6:414 
ELEVATED RAILROAD 6:414 
subway 17:410 
ELEVATION 6:414-415 
ELEVATOR 6:415 
11TH AMENDMENT see CONSTITUTION 
OF THE UNITED STATES 
ELF see FAIRY 
ELGAR, SIR EDWARD 7:3 
ELGIN, JAMES BRUCE, 8TH EARL OF 
7:3 
ELGIN MARBLES 7:3 
bas-relief 2:398 
ELGON, MOUNT 7:3 
ELIADE, MIRCEA 7:3 
ELIJAH 7:3 
Elisha 7:6 
ELIJAH BEN SOLOMON 7:3-4 
ELIOT, CHARLES WILLIAM 7:4 
ELIOT, GEORGE 7:4-5 
English literature 7:63, 7:64 
Lewes, George Henry 11:261 
Middlemarch 12:350-351 
novel 13:402-403 
realism (literature) 15:403 
Silas Marner 17:76 
ELIOT, SIR JOHN (English 
parliamentarian) 7:5 
ELIOT, JOHN (missionary) 7:5 
ELIOT, T. S. 7:5-6 
American literature 1:38 1:319 
Four Quartets 8:13 
New Criticism 13:273 
Pound, Ezra 15:162, 15:163 
Waste Land, The 19:275 
ELISABETHVILLE see LUBUMBASHI 
ELISHA 7:6 
ELITES 7:6 
Pareto, Vilfredo 14:244 
ELIZABETH (New Jersey) 7:6 
ELIZABETH, SAINT 7:6 
ELIZABETH |, QUEEN OF ENGLAND 7:7- 
8 


Burghley, William Cecil, 1st Baron 
3:378 
Elizabethan Age 7:8-10 
Elizabethan style 7:12 
Essex, Robert Devereux, 2d Earl of 
7:108-109 
Great Britain, history of 9:7 
Leicester, Robert Dudley, Earl of 
11:235 
Raleigh, Sir Walter 15:380-38/ 
Walsingham, Sir Francis 19:251 
ELIZABETH II, QUEEN OF ENGLAND, 
SCOTLAND, AND NORTHERN 
IRELAND 7:8 
Charles, Prince of Wales 4:263 
Edinburgh, Philip Mountbatten, 
Duke of 6:340 
England 7:44 
United Kingdom 19:26 
Windsor (dynasty) 19:381 
ELIZABETH OF HUNGARY, SAINT 7:8 
ELIZABETH, EMPRESS OF RUSSIA 7:8 
ELIZABETHAN AGE 7:8-10 


art 
Hilliard, Nicholas 9:239 


Burton, Robert 3:391 
cosmetics 5:273 
costume 
shoe 17:55 
English literature 7:59-60 
comedy 5:119 
drama 6:228-229 
Faerie Queene, The 7:197 
Greene, Robert 9:41 
Hooker, Richard 9:293 
Kyd, Thomas 11:122 
Marlowe, Christopher 12:133 
Nashe, Thomas 13:197 
Shakespeare, William 17:/8-19 
Sidney, Sir Philip 17:69 
Spenser, Edmund 17:299 
tragedy (drama) 18:314 
tragicomedy 18:314 
English music 7:67 
Byrd, William 3:409-410 
Dowland, John 6:221-222 
Tallis, Thomas 18:101 
exploration see EXPLORATION 
Great Britain, history of 9:8 
London (England) 11:349 
ELIZABETHAN PLAYHOUSE 7:10-12 
acting 1:79 
Burbage, Richard 3:376 
Chamberlain’s Men 4:249 
drama 6:228-229 
Shakespeare, William 17:18 
theater, history of the 18:2/0-211 
ELIZABETHAN STYLE 7:12 
ELK 7:12 
wapiti 19:254 
ELKO (Nevada) 7:12 
ELLESMERE ISLANO (Northwest 
Territories) 7:12 
ELLICE ISLANDS see TUVALU 
ELLINGTON, DUKE 7:13 
jazz 10:337 
ELLIOTT, HERB 7:13 
ELLIPSE 
orbital elements 16:117 
ELLIPSE (mathematics) 7:13 
conic section 5:185 
ELLIPTIC GEOMETRY see NON- 
EUCLIDEAN GEOMETRY 
ELLIS, HAVELOCK 7:13-14 
ELLIS ISLAND (New York City) 7:14 
ELLISON, RALPH 7:14 
African-American literature 1:142 
American literature 1:320 
ELLORA (India) 7:14 
ELLSBERG, DANIEL 
Pentagon Papers 14:302 
ELLSWORTH, LINCOLN 7:14 
Antarctica 2:13 
ELLSWORTH, OLIVER 7:14-15 
ELM 7:15 
hackberry 9:102 
ELMAN, MISCHA 7:15 
ELMIRA (New York) 7:15 
ELSHEIMER, ADAM 7:15 
ELSSLER, FANNY 7:15-16 
ELUARD, PAUL 7:16 
Dada 5:401 
ELY, EUGENE 
aircraft carrier 1:205 
ELYSIAN FIELDS 7:16 
ELYTIS, OOYSSEUS 7:16 


AMS EMANATIONISM 


EMANATIONISM 7:16 
lamblichus 10:3 


EMANCIPATION PROCLAMATION (U.S. 


history) 7:16 
abolitionists 1:52 
African Americans 1:145 
Civil War, U.S. 5:26, 5:27-28 
Lincoln, Abraham 11:302 
13th Amendment 18:229 
slavery 17:119 
EMBALMING 7:16-17 
mummy 13:126 
EMBARGO 7:17 
EMBARGO ACT 7:17 
Adams, John Quincy 1:89 
Madison, James 12:35 
EMBEZZLEMENT 7:17 
fraud 8:47 
EMBOLISM 7:17 
pulmonary embolism 15:295 
shock 17:54 
EMBROIDERY 7:17-18 
Bayeux Tapestry 3:15 
beads and beadwork 3:19 
needlework 13:236 
EMBRYO 7:18, 7:19 
abortion 1:53 
development 6:///-114 
development, human 6:114-116 
heart 9:175 
heredity 9:218 
umbilical cord 18:412 
See also EMBRYOLOGY; SEED 
EMBRYOLOGY 7:18-20 
anatomy 1:363, 1:365 
development 6:///-114 
evolution 7:164 
zoology 20:123 
EMBRYOPHYTE 
plant 15:41-42 
EMBURY, PHILIP 7:20 
EMERALD 7:20 
Colombia 5:93 
EMERGENCY MEDICINE see FIRST AID 
EMERSON, RALPH WALDO 7:20-21 
American literature 1:316 
Dickinson, Emily 6:129 
Thoreau, Henry David 18:236 
transcendentalism 18:316, 18:317 
Unitarianism 19:16 
EMERY 7:21 
EMIGRANT AID COMPANY 7:21 
EMILIA-ROMAGNA (Italy) 7:21 
EMINENT DOMAIN 7:21-22 
property 15:248 
EMIR 7:22 
EMMET, ROBERT 7:22 
EMMY AWAROS 7:22 
EMORY UNIVERSITY 7:22 
EMOTION 7:22 
anxiety 2:38 
death and dying 6:46 
depression 6:92-93 
fear 7:226-227 
frustration 8:105 
menopause 12:261 
nonverbal communication 13:356 
psychology 15:269 
psychosomatic medicine 15:280 
EMPAQUETAGE 
Christo 4:380 


EMPEOOCLES 7:22-23 
EMPHYSEMA 7:23 
EMPIRE 7:23 
imperialism 10:55-56 
EMPIRE STATE BUILDING 7:23 
skyscraper 17:112, 17:113 
EMPIRE STYLE 7:23-24 
antique collecting 2:34 
furniture 8:128-129 
Garnier, Jean Louis Charles 8:175 
EMPIRICISM 7:24 
associationism 2:215 
Berkeley, George 3:82-83 
conscience 5:196 
epistemology 7:85 
Hume, David 9:373 
Kant, Immanuel 11:19 
Critique of Pure Reason 5:338 
Locke, John 11:336-337 
logical positivism 11:345-346 
metaphysics 12:292 
Mill, John Stuart 12:361 
philosophy 14:377 
positivism 15:148 
rationalism 15:392 
science 16:346-347 
sensationalism (philosophy) 16:401 
utilitarianism 19:103 
EMPLOYMENT ANO UNEMPLOYMENT 
7:24-25 
Asian Americans 2:208-210 
child labor 4:320 
Coxey’s Army 5:311 
Depression of the 1930s 6:94-95 
diseases, occupational 6:163 
domestic service 6:201-202 
drug testing 6:249 
equal opportunity 7:87 
affirmative action 1:119 
ergonomics 7:91-92 
indentured service 10:68 
industrial engineering 10:138 
industrial psychology 10:139 
industrial relations 10:139-140 
inflation 10:151 
Job Corps 10:365-366 
Kelley, Florence 11:32 
migrant labor 12:354-355 
minimum wage 12:378-379 
open shop 14:101 
pension 14:301 
poor laws 15:124 
poverty 15:166 
service industries 16:407 
unemployment 7:25 
unemployment insurance 18:415 
women in society 19:404, 19:405- 
406 


workers’ compensation 20:4 
young people 20:86-87 
EMPSON, WILLIAM 
pastoral literature 14:265 
EMU 7:25-26 
EMULSION 7:26 
colloidal state 5:91 
ENAMEL (art) 7:26-27 
Byzantine art and architecture 
3:413-414 
French art and architecture 8:62 
glassware, decorative 8:323 
Limosin, Léonard 11:299 


ENCAUSTIC PAINTING 7:27 
ENCEPHALITIS 7:27 
ENCHI FUMIKO 7:27 
ENCINA, JUAN DEL 7:27 
ENCLOSURE 7:27 
agriculture, history of 1:176-177 
manorialism 12:104 
ENCOMIENDA 7:27-28 
Mexico, history of 12:316 
slavery 17:116 
ENCOUNTER GROUPS see GROUP 
THERAPY 
ENCULTURATION see SOCIALIZATION 
ENCUMBRANCE (law) 7:28 
ENCYCLICAL 7:28 
ENCYCLOPAEDIA BRITANNICA 
encyclopedia 7:29 
ENCYCLOPEOIA 7:28-30 
Diderot, Denis 6:131-132 
Enlightenment 7:71 
Pliny the Elder 15:69 
ENCYCLOPEDIE 
Diderot, Denis 6:131-132 
encyclopedia 7:28-29 
Enlightenment 7:71 
French literature 8:75 
Helvétius, Claude Adrien 9:197 
philosophes 14:373 
ENDANGERED SPECIES 7:30-32 
bird 
condor 5:170 
whooping crane 19:356-357 
conservation 5:200 
fish 
shad 17:16 
game laws 8:157 
habitat 
grasslands 8:410 
mammal 12:87 
addax 1:9] 
cheetah 4:282 
elephant 6:413, 10:293 
gorilla 8:365 
sea otter 16:369 
whaling 19:340 
reptile 
alligator 1:278 
crocodile 5:34] 
turtle 18:388 
wildlife refuge 19:362 
ENDARA, GUILLERMO 7:32 
ENDECOTT, JOHN 7:32 
ENDERS, JOHN F. 7:32-33 
ENDIVE 7:33 
chicory 4:315 
vegetable 19:/33 
ENDOCARDIUM 
heart 9:174 
heart diseases 9:178 
ENDOCRINE SYSTEM 7:33-34 
adrenal gland 1:98-99 
hormone, animal 9:299-302 
human body 9:366, 9:368 
insulin 10:172 
pancreas 14:218 
parathyroid 14:243 
pituitary gland 15:32 
prostaglandins 15:249 
ENDOCRINE SYSTEM, DISEASES OF 
THE 7:34-36 
goiter 8:343 


hypoglycemia 9:414 
parathyroid 14:243 
ENDODERM 
development 6:113 
development, human 6:115-116 
growth 9:64-65 
ENOOGAMY 7:36 
ENOOMETRIOSIS 7:36 
ENDOPLASMIC RETICULUM see CELL 
ENDORPHIN see OPIATE RECEPTOR 
ENDOSCOPE 7:36 
periscope 14:314 
surgery 18:38 
ENDOTHERMIC AND EXOTHERMIC 
REACTIONS see 
THERMOCHEMISTRY 
ENDOWMENT see FOUNDATIONS AND 
ENDOWMENTS 
ENOYMION 7:36 
ENERGY 7:36-38 
agriculture and the food supply 


biologic 
metabolism 12:284 
blackbody radiation 3:166-167 
conservation, laws of 5:200 
consumption, world 7:38 
conversion 7:37-38 
chemical energy 4:287 
engine 7:40 
mechanical engineering 12:216 
motor 13:104-105 
electricity 6:389-394 
electron volt 6:405 
entropy 7:38, 7:73 
fusion, nuclear 8:133 
fusion energy 8:133-135 
mass (physics) 12:168 
photoelectric cell 14:389-390 
photon 14:403 
radiation 15:348 
reaction, chemical 15:398 
resonance (physics) 16:54-55 
solar energy 17:174-177 
spectrum 17:293-294 
thermal 


heat and heat transfer 9:180-181 


thermodynamics 18:222-224 
units 
erg 7:91 
ENERGY, BINDING see BINDING 
ENERGY 
ENERGY, U.S. DEPARTMENT OF 7:38 
ENERGY LEVEL see ELECTRON 
CONFIGURATION; QUANTUM 
MECHANICS 
ENERGY SOURCES 7:38-40 
coal and coal mining 5:65-69 
fuel 8:107 
fuel cell 8:107-108 
fusion energy 8:133-135 
geothermal energy 8:250 
hydroelectric power 9:398-400 
nuclear energy 13:405-407 
ocean and sea 14:40 
ocean thermal energy conversion 
14:41 
petroleum 14:343-346 
petroleum industry 14:346-351 


power, generation and transmission 


of 15:168-172 
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waste disposal systems 19:275 
ENESCO, GEORGES 7:40 
ENFANTIN, BARTHELEMY PROSPER 


7:40 
ENGELS, FRIEDRICH 7:40 
communism 9:132 
Communist Manifesto 5:138 
dialectical materialism 6:123 
Mar, Karl 12:15] 
socialism 17:156, 17:158 
ENGINE 7:40 
aircraft 1:199 
automobile 2:294 
diesel engine 6: 134 
fire engine 7:285-286 
heat engine 9:180 
heat exchanger 9:180 
heat pump 9:181 
heating systems 9:182 
ignition system 10:33-34 
internal-combustion engine 10:185- 


jet propulsion 10:352-353 
lubrication 11:387-388 
motor 13:104-105 
rockets 
space exploration 17:241-243 
Rolls-Royce 16:137 
steam engine 17:350-351 
Stirling engine 17:374-375 
tachometer 18:91 
turbine 18:375-376 
Wankel engine 19:253-254 
ENGINE, AIRCRAFT see AIRCRAFT 
ENGINEERING 7:41-42 
biomedical engineering 3:133 
bionics 3:133, 3:135 
civil engineering 5:4-5 
drainage systems 6:225 
dredging 6:238-239 
drilling 6:242 
electrical and electronic engineering 
6:388-389 
harbor and port 9:133-135 
industrial engineering 10:138 
irrigation 10:246-248 
materials engineering 12:182-184 
mechanical engineering 12:216 
systems engineering 18:87 
technology, history of 18:146-147 
ENGINEERS, CORPS OF 7:42 
ENGLAND 7:42-45 
archaeology 
Avebury 2:305 
Cheddar 4:279-280 
Hadrian’s Wall 9:103 
Maiden Castle 12:54 
Stonehenge 17:383 
Sutton Hoo ship burial 18:49 
art and architecture see ENGLISH 
ART AND ARCHITECTURE 
British Museum 3:317-318 
Bull, John (personification) 3:369 
censorship 4:225 
cities see specific city names 
Counties see specific county names 
dance 
morris dance 13:87 
economic activity 7:44-45 
education 6:345 
Arnold, Thomas 2:143 


Ascham, Roger 2:180-181 
Bell, Andrew 3:62 
British education 3:314-316 
Burt, Sir Cyril 3:391 
Eton College 7:121 
Harrow School 16:293 
open classroom 14:100 
Rugby School 16:193 
Summerhill 18:17 
university 19:78, 19:79 
See also CAMBRIDGE UNIVERSITY; 
LONDON, UNIVERSITY OF; 
OXFORD UNIVERSITY 
forest 7:404 
government and politics 
Bentham, Jeremy 3:76 
civil service 5:8 
Conservative parties 5:201 
impeachment 10:54 
Labour party 11:134 
Liberal parties 11:267 
political parties 15:99 
prime minister 15:221 
Privy Council 15:236-237 
Tory party 18:298-299 
Whig party 19:345 
See also GREAT BRITAIN, HISTORY 
OF; UNITED KINGDOM— 
government 
health-care systems 9:172 
National Health Service 13:204 
history see BRITISH EMPIRE; GREAT 
BRITAIN, HISTORY OF 
Lake District 11:146 
land 7:42-44 
law 
attainder, bill of 2:255 
common law 5:125-127 
court 5:305 
court of common pleas 5:306 
inheritance 10:157 
literature see ENGLISH LITERATURE 
map 7:43 
money 
pound sterling 15:163 
music see ENGLISH MUSIC; 
subheading opera below 
newspaper 
Times, The (London) 18:258 
opera 
Glyndebourne Opera Festival 
8:332 
patron saint 
George, Saint 8:239 
people 7:44 
physical features 
Channel Islands 4:255-256 
Dartmoor 6:19 
Land’s End 11:159 
Pennines 14:294 
police 15:95 
religion 
Nonconformists 13:356 
See also ANGLICAN COMMUNION; 
ENGLAND, CHURCH OF 
rivers, lakes, and waterways 
Humber, River 9:372 
Mersey, River 12:273 
Severn, River 16:414 
Thames, River 18:207 
Trent, River 18:335 


sports 
billiards 3:118 
cricket 5:328- 329 
Derby, The 6:96 
horse racing 9:310, 9:312-313 
hunting 9:383, 9:384 
skittles 17:109 
soccer 17:147 
tennis 18:181-182 
track and field 18:308 
television, noncommercial 18:161 
theater 
D'Oyly Carte, Richard 6:223-224 
Drury Lane Theater 6:251 
Garrick, David 8:175-176 
Hall, Sir Peter 9:115 
interlude 10:185 
Irving, Sir Henry 10:248-249 
Kean (family) 11:29 
Kemble (family) 11:35 
Macready, William Charles 12:30 
music hall, vaudeville, and 
burlesque 13:152 
National Theatre 13:212 
Old Vic Theatre 14:80 
Olivier, Laurence Kerr, Baron 
Olivier of Brighton 14:83 
Redgrave (family) 15:412 
Restoration drama 16:59-60 
Royal Shakespeare Company 
16:186 
Siddons, Sarah 17:68 
Terry, Dame Ellen Alice 18:192- 
193 


theater, history of the 18:2/0- 
211, 18:212 

Vestris, Madame 19:162 

See also DRAMA; ELIZABETHAN 
AGE; ELIZABETHAN PLAYHOUSE; 
JACOBEAN THEATER 

titles of nobility and honor 18:268- 
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transportation 
railroad 15:374 
roads and highways 16:106, 
16:107 


ENGLAND, CHURCH OF 7:45 


Andrewes, Lancelot 1:374 

Anglican Communion 1:383 

Book of Common Prayer 3:221 

Canterbury, archbishop of 4:110 

Clarendon Code 5:32 

Cranmer, Thomas 5:319 

Cromwell, Thomas, lst Earl of Essex 
5:343-344 

Elizabeth |, Queen of England 7:7, 
7:9 

Gardiner, Stephen 8:171 

Henry VIII, King of England 9:207 

Hooker, Joseph 9:293 

Nonconformists 13:356 

Old Catholics 14:79 

Oxford movement 14:164 

Puritanism 15:303 

Thirty-nine Articles 18:229 

See also EPISCOPAL CHURCH 


ENGLAND, JOHN 7:45 
ENGLISH ART AND ARCHITECTURE 


7:45-52 
academies of art 1:64 
aestheticism 1:117 


architecture 2:97, 2:92, 2:94 
Adam, Robert 1:84 
Burlington, Richard Boyle, 3d Earl 
of 3:383 
Campbell, Colen 4:61 
Gibbs, James 8:300 
Jones, Inigo 10:386 
Soane, Sir John 17:144 
Vanbrugh, Sir John 19:119 
Voysey, Charles Francis Annesley 


Wren, Sir Christopher 20:46 

art 2:154 

Art Nouveau 2:163-164 

Arts and Crafts movement 2:178 

Buckingham Palace 3:50 

cast-iron architecture 4:170 

Celtic art 4:218-220 

Coventry (England) 5:308 

craft 

doll house 6:195 

Crystal Palace 5: 360 

Elizabethan Age 7:10 

Elizabethan playhouse 7:1] 

Elizabethan style 7:12 

Georgian style 8:248-249 

glassware, decorative 8:314 

Gothic art and architecture 8:370, 
8:371, 8:374, 8:375 

Gothic Revival 8:375-376 

Greek Revival 9:37 

Hampton Court 9:124 

house (in Western architecture) 
9:324, 9:325, 9:328 . 

landscape architecture 11:160-161 

Norman architecture 13:358 

pottery and porcelain 15:159-160 

Pre-Raphaelites 15:199-200 

Queen Anne style 15:330 

Regency 16:10 

rugs and carpets 16:195 

St. James’s Palace 16:243 

Saint Paul’s Cathedral 16:249 

sculpture 16: 366 

social realism 17:150 

Tudor style 18:365 

Victorian style 19:170-171 

Westminster Abbey 19:335 

Westminster Palace 19:336 

wood carving 19:410 

woodcuts and wood engravings 
19:411 

See also other specific artist, genre, 
and movement names 


ENGLISH CHANNEL 7:52-53 


air-cushion vehicle 1:/93 
Channel Islands 4:255-256 
England 7:44 
swimmers 
Chadwick, Florence 4:244 
Ederle, Gertrude 6:339 
tunnel 18:374 


ENGLISH CIVIL WAR 7:53-54 


Cavalier poets 4:201 

Cavaliers 4:201 

Charles |, King of England, Scotland, 
and Ireland 4:264 

Covenanters 5:308 

Cromwell, Oliver 5:343 

Great Britain, history of 9:8 

Hampden, John 9:124 
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Ireland, history of 10:232 

map 7:53 

Montrose, James Graham, lst 
Marquess of 13:63 

Puritanism 15:303 

Pym, John 15:306 

Roundheads 16:182 

Scotland 16:356 


Shaftesbury, Anthony Ashley Cooper, 


Ist Earl of 17:16 
Vane, Sir Henry 19:122 
ENGLISH COCKER SPANIEL 7:54 
cocker spaniel 5:74 
ENGLISH FOXHOUND 7:54 
ENGLISH HORN 7:54 
ENGLISH LANGUAGE 7:54-56 
African literature 1:157 
Bible 3:106 
cockney 5:75 
dictionaries 
Oxford English Dictionary, The 
14:164 
Middle English 12:349-350 
Old English 14:79 
secondary education 16:379 
writing systems, evolution of 20:52- 


ENGLISH LITERATURE 7:56-66 
aestheticism 1:117 
Anglo-Saxon Chronicle, The 1:384 
Arthur and Arthurian legend 2:172- 
173 

Canterbury Tales, The 4:110 

comedy 5:119 

drama see DRAMA—English 
literature 

Edwardian literature 6:351 

Elizabethan Age 7:9-10 

essay 7:107 

Exeter Book 7:172 

Gothic romance 8:376 

novel 13:402-404 

novella and novelette 13:404 

ode 14:55 

Old English 14:79 

poet laureate 15:78 

realism 15:402, 15:403 

romanticism (literature) 16:153 

Victorian literature 19:170 

See also AMERICAN LITERATURE; 
AUSTRALIAN LITERATURE; 
CANADIAN LITERATURE; 
CHILDREN’S LITERATURE; 
specific author names 

ENGLISH MUSIC 7:66-68 
anthem 2:16 
Boyce, William 3:262 
Bull, John (composer) 3:369 
Byrd, William 3:409-410 
Campion, Thomas 4:62 
countertenor 5:302 
Dowland, John 6:221-222 
Elgar, Sir Edward 7:3 
Elizabethan Age 7:10 
Gibbons, Orlando 8:299 
Gilbert and Sullivan 8:304-305 
glee 8:326 
Handel, George Frideric 9:127-128 
Holst, Gustav 9:275-276 
madrigal 12:37 
opera 14:102, 14:104 


operetta 14:105 
Purcell, Henry 15: 30/-302 
shanty 17:23 
Tallis, Thomas 18:101 
Tippett, Michael 18:262 
Vaughan Williams, Ralph 19:129- 
130 
Walton, Sir William 19:251-252 
See also other specific composer 
and performer names 
ENGLISH SETTER 7:68 
ENGLISH SPARROW see SPARROW 
ENGLISH SPRINGER SPANIEL 7:68 
ENGLISH TOY SPANIEL 7:69 
ENGRAVING 7:69-70 
Bewick, Thomas 3:98 
Blake, William 3:170-171 
drypoint 6:253 
etching 7:112 
graphic arts 8:401, 8:402 
Hogarth, William 9:266, 9:267 
Lucas van Leyden 11:388 
mezzotint 12:321 
woodcuts and wood engravings 
19:411 
ENHANCED RADIATION WEAPON see 
NEUTRON BOMB 
ENIAC (computer) 
computer 5: 147, 5:159 
Mauchly, John William 12:193 
ENID (Oklahoma) 7:70 
ENIWETOK (Marshall Islands) 7:70 
ENKI see EA (mythology) 
ENLARGER 7:70 
ENLIGHTENMENT 7:70-71 
Bayle, Pierre 3:15 
classicism 5:37 
deism 6:62 
Diderot, Denis 6:131-132 
encyclopedia 7:29 
French literature 8:74-75 
Helvétius, Claude Adrien 9:197 
historiography 9:256 
human rights 9:369 
Judaism 10:403 
Mendelssohn, Moses 12:258 
Lessing, Gotthold 11:256 
liberalism 11:268 
philosophes 14:373 
Rousseau, Jean Jacques 16:182-184 
Salon 16:260 
Voltaire 19:229-230 
Wolff, Christian 19:401 
ENLIL see MARDUK 
ENNIUS, QUINTUS 7:71 
ENOCH 7:71 
ENOCH, BOOKS OF see 
PSEUDEPIGRAPHA 
ENORMOUS ROOM, THE (novel) 7:71 
ENSENADA, ZENON DE SOMODEVILLA, 
MARQUES DE LA 7:71 
ENSO 
EI Nifio 6:381 
ENSOR, JAMES 7:72 
ENTABLATURE 7:72 
ENTAMOEBA 7:72 
amebiases 1:298 
dysentery 6:287 
parasitic cycle 14:242 
ENTEBBE (Uganda) 7:72 
ENTENTE CORDIALE see TRIPLE 


ENTENTE 
ENTERITIS 7:72-73 
Crohn’s disease 5:342 
ENTEROBACTER 7:73 
ENTHALPY see THERMODYNAMICS 
ENTOMOLOGY see INSECT 
ENTOPROCT 7:73 
ENTRAPMENT 7:73 
ABSCAM 1:56 
ENTROPY 7:73 
Clausius, Rudolf 5:38-39 
energy 7:38 
Prigogine, Ilya 15:215-216 
reversible and irreversible processes 
16:63 
thermochemistry 18:221 
thermodynamics 18:223 
time-reversal invariance 18:257 
ENTROPY (information) 
information theory 10:154 
ENUMA ELISH (creation epic) 7:73 
creation accounts 5:322 
mythology 13:172-173 
ENURESIS see BED-WETTING 
ENVIRONMENT 7:73-74 
acclimatization 1:69 
aging 1:172 
climate 5:48-51 
endangered species 7:30-32 
health 
organic chemistry 14:135 
poison 15:82 
pollutants, chemical 15:106-108 
pollution, environmental 15:108- 
112 
human environment 
behavioral genetics 3:46-47 
human ecology 9:369 
infancy 10:143-144 
psychopathology 15:278 
International Geosphere-Biosphere 
Program 10:190-191 
paleoclimatology 14:196-197 
pollutants, chemical 15:106-108 
race 15:342-343 
See also CONSERVATION; ECOLOGY 
ENVIRONMENTAL ART 7:74 
happenings 9:133 
ENVIRONMENTAL IMPACT STATEMENT 
7:74 
conservation 5:199 
ENVIRONMENTAL LAW 7:74-75 
environmental movements 7:75 
Environmental Protection Agency 
7:16 
ENVIRONMENTAL MOVEMENTS 7:75-76 
Carson, Rachel 4:155 
conservation 5:199-200 
Greenpeace 9:44 
Sierra Club 17:70 
Silent Spring 17:76 
ENVIRONMENTAL POLLUTION see 
POLLUTION, ENVIRONMENTAL 
ENVIRONMENTAL PROTECTION 
AGENCY 7:76 
asbestos 2:179 
environmental impact statement 
7:74 
environmental law 7:75 
pesticides and pest control 14:335 
pollutants, chemical 15:107 


pollution control 15:112 
ENZYME 7:76-79 
Arber, Werner 2:70 
Baltimore, David 2:363 
biology 3:131 
catalyst 4:182, 7:77 
cofactor 7:77-78 
deficiency diseases 7:79 
digestion, human 6:140 
digestive system 6:143-144 
functioning 7:77-78 
genetic code 8:203-206 
lysosome 11:415 
metabolism 7:78-79, 12:283-286 
neurotransmitter 13:262 
operon 14:105 
pancreas 14:218 
pepsin 
stomach 17:380-381 
EOCENE EPOCH see EARTH, 
GEOLOGICAL HISTORY OF: 
GEOLOGIC TIME 
EOHIPPUS see HORSE 
EQOKA 7:79 
EOS 7:79 
EPAMINONDAS 7:79 
EPHEDRA 7:79 
EPHEMERIS see CELESTIAL 
MECHANICS 
EPHEMEROPTERA see MAYFLY 
EPHESIANS, EPISTLE TO THE 7:79-80 
EPHESUS 7:80 
Seven Wonders of the World 16:411, | 
16:412 
EPHESUS, COUNCIL OF 7:80 
Nestorianism 13:255 
EPHORS 7:80 
EPHRAEM THE SYRIAN, SAINT 7:80 
EPHRAIM 7:80 
EPHRATA (Pennsylvania) 7:80 
Beissel, Johann Conrad 3:50 
EPIC 7:80-81 
American literature 


Cantos, The 4:111 


Pound, Ezra 15:163 
Williams, William Carlos 19:372 
Arabic literature 2:62 
English literature 7:57 
Beowulf 3:78 
Milton, John 12:367-368 
Spenser, Edmund 17:299 
Tennyson, Alfred, Lord 18:/84 
Enuma Elish 7:73 
French literature 
chansons de geste 4:256 
German literature 8:260, 8:261 
Klopstock, Friedrich Gottlieb 11:85 
Niebelungentied 13:322 
Gilgamesh, Epic of 8:305 
Greek literature, ancient 
Apollonius of Rhodes 2:49 
Homer 9:280 
Iliad 10:36 
Odyssey 14:57 
Hungarian literature 
Arany, Janos 2:69 
Petéfi, Sandor 14:340 
Indian literature 
Ramayana 15:381 
lrish literature 
Cuchulain 5:366 
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Ulysses 18:411 
Italian literature 10:273-274 
Ariosto, Ludovico 2:112 
Dante Alighieri 6:13-/4 
Divine Comedy, The 6:172-173 
Tasso, Torquato 18:124-125 
Latin literature 
Aeneid 1:108-109 
Ennius, Quintus 7:71 
Lucan 11:388 
Ovid 14:160 
Vergil 19:150 
mock epic 12:415 
mythology 13:172-173, 13:178 
Persian literature 14:326 
Firdawsi 7:284 
Portuguese literature 
Camoes, Luis Vaz de 4:60 
Scottish literature 
Thomson, James 18:234 
Spanish literature 17:281 
EPIC THEATER 7:81 
Brecht, Bertolt 3:295 
German literature 
Piscator, Erwin 15:27 
EPICARDIUM 
heart 9:174 
EPICTETUS 7:81-82 
EPICUREANISM 7:82 
Lucretius 11:390 
EPICURUS 7:82 
Epicureanism 7:82 
nominalism 13:354 
EPIOAURUS 7:82 
Asclepius 2:181 
EPIDEMIOLOGY 7:82-83 
AIDS 1:188-189 
infectious diseases 10:148 
influenza 10:151-152 
public health 15:284-285 
EPIDERMIS see SKIN 
EPIDURAL ANESTHESIA 
anesthetics 1:378 
EPIGENESIS 
heredity 9:218 
EPIGLOTTIS 
speech 17:295 
EPIGRAM 7:83 
EPIGRAPHY see INSCRIPTION 
EPILEPSY 7:83-84 
convulsion 5:232 
nervous system, diseases of the 
13:254 
EPINEPHRINE see ADRENALINE 
EPIPHANY (Christian theology) 7:84 
magi 12:40 
EPIPHANY (literature) 7:84 
EPIPHYTE 7:84 
Spanish moss 17:285 
vanilla 19: 122-123 
EPIRUS 7:84 
Pyrrhus, King of Epirus 15:310 
EPISCOPAL CHURCH 7:84-85 
Brooks, Phillips 3:329 
Harris, Barbara 9:145 
Murray, Pauli 13:135 
Pike, James Albert 15:13 
Seabury, Samuel 16:372 
Thirty-nine Articles 18:229 
White, William 19:351 
EPISTEMOLOGY 7:85-86 


Bolzano, Bernhard 3:210 
Descartes, René 6:/00-101 
dualism 6:255 
ethics 7:113-115 
idealism 10:28 
Kant, Immanuel 11:19 
Locke, John 11:337 
metaphysics 12:292 
philosophy 14:375 
pluralism 15:72 
rationalism 15:392 
Russell, Bertrand 16:200-201 
EPISTLE (literature) 7:86 
Bible 3:105 
Pliny the Younger 15:69 
Sévigné, Madame de 16:415 
See also key word inverted for 
specific New Testament epistles 
EPITAPH 7:86 
EPITAXY 7:86 
thin-film technology 18:228 
EPITHELIUM 7:86 
tissue, animal 18:264 
EPOXY RESINS 7:86 
adhesive 1:94 
plastics 15:55-56 
EPSOM SALTS 7:86 
sulfur 18:14 
EPSTEIN, JACOB 7:86-87 
EPSTEIN-BARR VIRUS see CANCER: 
HERPES; MONONUCLEOSIS 
EQUAL OPPORTUNITY 7:87 
affirmative action 1:119 
civil rights 5:6-7 
Civil Rights Acts 5:7-8 
civil service 5:8 
discrimination 6:160 
equal protection of the laws 7:87 
Equal Rights Amendment 7:87 
feminism 7:236 
University of California v. Bakke 
19:80 
women in society 19:406 
EQUAL PROTECTION OF THE LAWS 
7:87 
democracy 6:74 
14th Amendment 8:13-14 
EQUAL RIGHTS AMENDMENT 7:87 
feminism 7:236 
text 5:223 
women in society 19:405, 19:406 
EQUALIZATION (acoustics) 
sound recording and reproduction 
17:205 
EQUATION 7:88 
algebra 1:263 
analytic geometry 1:358 
complex number 5:143 
Diophantus 6:155 
discriminant 6:160 
graph 8:401 
root 16:170 
Viéte, Francois 19:188 
EQUATION OF TIME see DAY 
EQUATOR 7:88 
coordinate systems (astronomy) 
5:242 


doldrums 6:194 
equinox 7:89 
latitude 11:195 
longitude 11:356 


wind 19:378 
EQUATORIAL GUINEA 7:88-89 
Bioko 3:125 
flag 7:89 
history and government 7:89 
land, people, and economy 7:88 
map 7:88 
EQUESTRIAN ARTS see RIDING 
EQUILIBRIUM see BIOLOGICAL 
EQUILIBRIUM; CHEMICAL 
KINETICS AND EQUILIBRIUM; 
STATICS 
EQUINOX 7:89 
precession of the equinoxes 15:181- 
182 


EQUITY (finance) 7:89-90 
EQUITY (law) 7:90 

chancery 4:253 

common law 5:126 

injunction 10:158 

legal procedure 11:231 

writ of assistance 20:50 
EQUIVALENT WEIGHT 7:90 
ER see NEUTRON BOMB 
ERA see EQUAL RIGHTS AMENDMENT 
ERA OF GOOD FEELINGS see MONROE, 

JAMES 

ERASISTRATUS 

anatomy 1:363 
ERASMUS, OESIOERIUS 7:90-91 

humanism 9:370-371 

Renaissance 16:30 
ERASTIANISM 7:91 
ERATOSTHENES OF CYRENE 7:91 
ERBIUM 7:91 
EREBUS 7:91 
EREBUS, MOUNT 7:91 

Antarctica 2:9, 2:12 
ERECHTHEUM see ACROPOLIS 
ERECTION (penis) 

impotence 10:56 
EREMETISM see HERMIT 
EREWHON (novel) see BUTLER, 

SAMUEL (1835-1902) 

ERFURT (Germany) 7:91 
ERG (physics) 7:91 
ERGONOMICS 7:91-92 

anthropometry 2:22 
ERGOT 7:92 

rye 16:227 
ERHARO, LUOWIG 7:92 
ERIC THE REO 7:92 

Arctic 2:100 
ERIC XIV, KING OF SWEDEN 7:92 
ERICSSON, JOHN 7:92 
ERICSSON, LEIF see LEIF ERIKSSON 
ERIDU (Iraq) 7:92 
ERIE (American Indians) 7:92-93 
ERIE (Pennsylvania) 7:93 
ERIE, LAKE 7:93 
ERIE CANAL 7:93 

canal 4:91 

Clinton (family) 5:52 

New York (state) 13:302 

New York State Barge Canal 13:304 
ERIE RAILROAD 

Fisk, James 7:31] 

Gould, Jay 8:378 
ERIGENA, JOHN SCOTUS 7:94 
ERIKSON, ERIK 7:94 

middle age 12:340 


psychohistory 15:266 
ERIKSSON, LEIF see LEIF ERIKSSON 
ERIS 7:94 
ERITREA (Ethiopia) 7:94 
ERLANDER, TAGE 7:94 
ERMARK (ship) 
icebreaker 10:15 
ERMINE 7:94-95 
ERNST, MAX 7:95 
Dada 5:400 
EROS (astronomy) 7:95 
EROS (mythology) 7:95 
erotica 7:97 
EROSION AND SEDIMENTATION 7:95- 
a7 
agriculture and the food supply 


alluvial fans 1:280-281 
basin and range 2:407 
coastal protection 5: 70 
desert 6:103-104 
escarpment 7:100 
floodplain 7:343-344 
geochemistry 8:222-223 
glaciers and glaciation 8:315 
lake (body of water) 11:143 
landform evolution 11:156, 11:757 
landslide and avalanche 11:164- 
165 
mountain 13:110-111 
river delta 16:103 
sandstorm and dust storm 16:283 
sediment, marine 16:382-383 
sedimentary rock 16:384 
stromatolite 17:399 
subsidence 17:410 
water quality 19:277 
water wave 19:284-285 
waterfall 19:287-288 
weathering 19:303 
wind 19:379 
EROTICA 7:97-98 
Cleland, John 5:41 
Fanny Hill, or The Memoirs of a 
Woman of Pleasure 7:208 
Japanese art and architecture 
10:329 
pornography 15:133-134 
See also CENSORSHIP 
ERROR (mathematics) 7:98 
ERSHAO, HUSSAIN MUHAMMAD 7:98 
ERSKINE, THOMAS, 1ST BARON 
ERSKINE 7:98-99 
ERVIN, SAM, JR. 7:99 
ERVING, JULIUS 7:99 
basketball 2:41 1 
ERYTHEMA 7:99 
ERYTHEMA INFECTIOSUM see FIFTH 
DISEASE 
ERYTHROBLASTOSIS 
Rh factor 16:68 
ERYTHROMYCIN see ANTIBIOTICS 
ERYTHROPOIETIN 
anemia 1:376 
ESARHADDON, KING OF ASSYRIA 7:99 
ESAU 7:99 
Jacob 10:302 
ESCALATOR 7:99-100 
ESCALLONIA 7:100 
ESCAPE VELOCITY 7:100 
space exploration 17:243 
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ESCAROLE see ENDIVE 
ESCARPMENT (geology) 7:100 
ESCHATOLOGY 7:100 
Anabaptists 1:355 
Antichrist 2:28 
Judaism 10:401-402 
Judgment, Last 10:405 
ESCHER, M. C. 7:100 
graphic arts 8:402 
ESCHERICHIA 7:100-101 
ESCOBEDOY. ILLINOIS 7:101 
ESCOFFIER, AUGUSTE 7:101 
ESCORIAL 7:101 
Spanish art and architecture 17:278 
ESCROW 7:101 
ESDRAELON, PLAIN OF 7:101 
ESDRAS see PSEUDEPIGRAPHA 
ESEA see ELEMENTARY AND 
SECONDARY EDUCATION ACT OF 
1965 
ESENIN, SERGE! ALEKSANDROVICH see 
YESENIN, SERGEI 
ALEKSANDROVICH 
ESHKOL, LEVI 7:101-102 
ESKER 7:102 
ESKIMO 7:102-105 
Aleut 1:252 
archaeology 
Akmak 1:214 
Cape Denbigh 4:113 
Cape Krusenstern 4:113 
Ipiutak 10:216 
North American archaeology 
13:371-372 
Okvik 14:77 
Arctic 2:96, 2:100, 2:101 
ethnology 
Rasmussen, Knud 15:390 
history 7:104-105 
Indians of North America, art of the 
10:122-123 
ivory and ivory carving 10:294 
map 7:102 
Northwest Territories 13:389 
Old Bering Sea (culture) 14:79 
religion and art 7:104 
shaman 17:20-21 
ESKIMO DOG 7:106 
ESKIMO LANGUAGE see INDIAN 
LANGUAGES, AMERICAN 
ESOPHAGUS see HUMAN BODY 
ESP see EXTRASENSORY PERCEPTION 
ESPALIER 7:106 
ESPERANTO 7:106 
languages, artificial 11:168 
ESPINEL, VINCENTE MARTINEZ 7:106 
ESPIONAGE 7:106-107 
Boyd, Belle 3:262 
Central Intelligence Agency 4:233 
intelligence operations 10:177-178 
Mata Hari 12:181 
Philby, H. (Kim) 14:365 
Rosenberg, Julius and Ethel 16:/73 
United States, history of the 19:67 
wiretapping 19:388 
ESPOSITO, PHIL 7:107 
ESSAY 7:107 
American literature 
Didion, Joan 6:132 
Emerson, Ralph Waldo 7:20-2] 
Holmes, Oliver Wendell 9:273 


Mailer, Norman 12:54-55 
Mencken, H. L. 12:255 
Sontag, Susan 17:192-193 
Thomas, Lewis 18:232 
Thurber, James 18:243 
Vidal, Gore 19:171 
White, E. B. 19:349 
English literature 7:59, 7:64-65 
Addison, Joseph 1:92 
Coleridge, Samuel Taylor 5:87 
Hazlitt, William 9:168 
Johnson, Samuel 10:380 
Lamb, Charles 11:149-150 
Shaw, George Bernard 17:26-27 
Steele, Sir Richard 17:352 
Temple, Sir William 18:173 
West, Rebecca 19:326 
Wilde, Oscar 19:360-361 
French literature 
Cocteau, Jean 5:77 
Montaigne, Michel de 13:50 
Sartre, Jean Paul 16:297-298 
Valéry, Paul 19:110-111 
Voltaire 19:229-230 
Indian literature 
Naipaul, V. S. 13:185 
Scottish literature 
Stevenson, Robert Louis 17:368- 


369 
See also CRITICISM, LITERARY; other 
essayists’ names 
ESSAY CONCERNING HUMAN 
UNDERSTANDING 
Locke, John 11:337 
ESSEN (Germany) 7:107-108 
ESSENES 7:108 
Qumran 15:336 
ESSENTIAL OILS 7:108 
almond 1:282 
anise 1:411-412 
flavors and fragrances 7:336 
herbs and spices 9:216 
perfume 14:309 
ESSEX (England) 7:108 
ESSEX, ROBERT DEVEREUX, 2D EARL 
OF 7:108-109 
ESTAING, JEAN BAPTISTE CHARLES 
HENRI HECTOR, COMTE D’ 
7:109 
ESTATE 7:109 
inheritance 10:157 
inheritance tax 10:157 
primogeniture 15:225 
ESTATES-GENERAL see STATES- 
GENERAL 
ESTE (family) 7:109 
ESTER 7:109 
fats and oils 7:222 
polyester 15:115 
saponification 16:29] 
ESTERHAZY (family) 7:109 
ESTERHAZY, FERDINAND 
Dreyfus affair 6:241 
ESTES, RICHARD 7:110 
ESTHER, BOOK OF 7:110 
Purim 15:302 
ESTIVATION see HIBERNATION 
ESTONIA 7:110-111 
economy 7:110 
history 7:110-111 
Livonia 11:328 


land and people 7:110 
languages 
Ural-Altaic languages 19:83 
map 7:110 
ESTONIAN LANGUAGE see URAL-ALTAIC 
LANGUAGES 
ESTRADA CABRERA, MANUEL 7:111 
ESTRADA PALMA, TOMAS 7:111 
ESTREMAOURA (Portugal) 7:111 
ESTROGEN see SEX HORMONES; 
STEROID 
ESTROUS CYCLE 7:111 
menstruation 12:262-263 
reproduction 16:42 
ESTUARY 7:111-112 
beach and coast 3:16 
ETCHING 7:112 
aquatint 2:55 
Callot, Jacques 4:43 
graphic arts 8:401, 8:402 
photoengraving 14:390 
ETHAN FROME (novel) 7:112-113 
Wharton, Edith 19:341 
ETHANE 7:113 
ETHANOL see ETHYL ALCOHOL 
ETHELBERT see ATHELBERT, KING OF 
KENT 
ETHELFLED see ATHELFLAD 
ETHELRED II see ATHELRED II, KING 
OF ENGLAND 
ETHELRED THE UNREADY see 
ATHELRED II, KING OF 
ENGLAND 
ETHER (chemistry) 7:113 
ETHER (physics) 7:113 
Fitzgerald-Lorentz contraction 7:314 
light 11:289-290 
Michelson-Morley experiment 12:327 
ETHEREGE, SIR GEORGE 7:113 
ETHICAL CULTURE 7:113 
Adler, Felix 1:95 
ETHICS 7:113-115 
Aristotle 2:115 
conscience 5:196 
egoism 6:355 
Epicureanism 7:82 
Jainism 10:306 
metaethics 7:114 
Moore, G. E. 13:70 
normative ethics 7:114-115 
religion 7:115, 16:23 
Sidgwick, Henry 17:68 
social and professional ethics 7:115 
honor system 9:290 
medical ethics 12:221 
Socrates 17:167 
Spinoza, Baruch 17:306-307 
Troeltsch, Ernst 18:345 
utilitarianism 19:103-104 
ETHIOPIA 7:115-118 
African art 1:154 
agriculture and the food supply 
1:184 
cities see specific city names 
economic activity 7:117 
Eritrea 7:94 
famine 7:207 
flag 7:116 
government 7:118 
history 7:118 
Africa 1:139 


Haile Selassie, Emperor 9:107 
Italy, history of 10:288 
Menelik Il, Emperor 12:258 
Mengistu Haile Mariam 12:259 
Somalia 17:187-188 
World War Il 20:26 
land and resources 7:115-116 
language 
Afroasiatic languages 1:167 
map 7:117 
people 1:116-117 
Amhara 1:339 . 
Falashas 7:200 | 
rivers, lakes, and waterways 
Tana, Lake 18:104 
ETHNIC MINORITIES 7:118-119 | 
Asian Americans 2:208-210 
Chicano 4:312-313 . 
discrimination 6:160 | 
ghetto 8:294 
Hispanic Americans 9:250-252 
housing 9:336, 9:337 
race riots (in U.S. history) 15:343 
United States 19:41-42 | 
See also CIVIL RIGHTS; IMMIGRATION | 
ETHNOCENTRISM 7:120 
racism 15:345 
ETHNOGRAPHY 7:120 . 
anthropological linguistics 2:18 
anthropology 2:19 
sociolinguistics 17:163 ) 
ETHNOHISTORY 7:120 
ETHNOLINGUISTICS see | 
ANTHROPOLOGICAL 
LINGUISTICS 
ETHNOLOGY see ANTHROPOLOGY 
ETHNOMUSICOLOGY 
music 13:150 
ETHOLOGY 7:120 | 
animal behavior 1:392 
animal communication 1:399-402 
animal courtship and mating 1:402- 
403 
imprinting 10:60-61 
Lorenz, Konrad 11:36] 
psychology 15:269, 15:270 
ETHYL ALCOHOL 7:120 
alcohol consumption 1:245-246 
antifreeze 2:29 
ETHYLENE 7:120 
petrochemicals 14:342 
ETHYLENE DIBROMIDE see EDB | 
ETHYNE see ACETYLENE . 
ETIOLATION 7:121 
ETIQUETTE 7:121 } 
flag 7:330 
Post, Emily 15:148 . 
ETNA, MOUNT 7:121 | 
ETON COLLEGE 7:12] \ 
ETOWAH MOUNDS 7:121 
ETRURIA see ETRUSCANS 
ETRUSCANS 7:121-123 
architecture 2:89 
atrium 2:255 
art 
sculpture 16:363 
Chiusi 4:365 
cities 
Tarquinia 18:121 
Veii 19:135 
costume 5:284 
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Italy, history of 10:284-285 
jewelry 10:354 
language 
languages, extinct 11:169 
Lars Porsena, King of Clusium 
11:178 
map 7:121 
Rome, ancient 16:158 
tomb 18:284 
writing systems, evolution of 20:52 
ETUDE 7:123 
ETYMOLOGY see LINGUISTICS 
EUBOEA (Greece) 7:123-124 
EUCALYPTUS 7:124 
EUCARYOTE see EUKARYOTE 
EUCHARIST 7:124 
altar 1:286 
Jesus Christ 10:351 
Last Supper 11:183 
Lateran councils 11:184 
Mass (liturgy) 12:167 
sacrifice 16:233 
EUCHRE (card game) 7:124-125 
EUCLIO 7:125 
non-Euclidean geometry 13:355 
optics 14:109 
EUCLIDEAN GEOMETRY see GEOMETRY 
EUCLIDEAN SPACES see TOPOLOGY 
(mathematics) 
EVOOXUS OF CNIOUS 7:125 
EUGENE (Oregon) 7:125 
EUGENE ONEGIN (book and opera) see 
PUSHKIN, ALEKSANDR; 
TCHAIKOVSKY, PETER ILICH 
EUGENE OF SAVOY 7:125 
EUGENE 111, POPE 7:125 
EUGENICS 7:125-126 
Galton, Sir Francis 8:153 
racism 15:344-345 
EUGENIE 7:126 
EUGLENA 7.126 
algae 1:260-261 
Protozoa 15:255 
EUKARYOTE 7:126 
cell 4:211, 4:214 
operon 14:105-106 
Protozoa 15:254 
EULENSPIEGEL, TILL 7:126 
EULER, LEQNHARD 7:126-127 
analytic geometry 1:357 
~ ballistics 2:359 
calculus 4:21 
fluid mechanics 7:361 
magic square 12:41 
three-body problem 18:239-240 
EULER NUMBER 
topology (mathematics) 18:290-291 
EUMENES II, KING OF PERGAMUM 
7:127 
EUMENIDES see FURIES 
EUNUCH 
castration 4:176 
EUPHONIUM see TUBA 
EUPHRATES RIVER 7:127 
EURASIA 
Steppe life 17:362-363 
EURATOM see EUROPEAN COMMUNITY 
EUREKA (California) 7:127 
EURHYTHMICS 7:127 
Dalcroze, Emile Jaques 5:407 
EURIPIDES 7:127-128 


tragedy (drama) 18:314 
EUROCOMMUNISM 
communism 5:138 
Italy, history of 10:288 
socialism 17:159 
EURODOLLAR 7:128 
EUROPA (astronomy) 7:128 
solar system 17:179 
EUROPA (mythology) 7:128 
EUROPE 7:129-143 
agriculture 7:136, 7:141-142 
farms and farming 7:215 
animal life 7:136 
climate 7: 134-135 
communications 
radio and television broadcasting 
15:363-364 
demography 7:139- 140 
economic development 7: 141-143 
education and health 7:139 
fishing 7:142 
flags 7:321-322 
folk art 7:371-372 
forestry 7:141-142 
geology 7:131, 7:132 7:134 
history 
arms control 2:136 
communism 5: 132-135, 5:138 
Council of Europe 5:300 
Dark Ages 6:18 
Enlightenment 7:70-71 
European prehistory 7:144-149 
fascism 7:217-218 
feudalism 7:249-251 
guilds 9:78-79 
heraldry 9:212-214 
imperialism 10:55 
London, treaties and conferences 
of 11:351-352 
manorialism 12:103-104 
medieval period see subheading 
Middle Ages below 
Middle Ages 12:341-344 
newspaper 13:316-317 
North Atlantic Treaty Organization 
13:373 
Ottoman Empire 14: 156-157 
Quadruple Alliance 15:315 
Renaissance 16:29-30 
Revolutions of 1848 16:65 
Salic law 16:256 
ship 17:44-45 
socialism 17:157-159 
Triple Alliance 18:343 
university 19:78-79 
urban planning 19:90-91 
Vienna, Congress of 19:187 
World War | see WORLD WAR | 
World War Il see WORLD WAR II 
housing 9:337 
industrial development 
automotive industry 2:300 
land and resources 7:131-137 
languages 7:138-139 
Ural-Altaic languages 19:84 
maps 7:130-131, 7:132, 7:134, 
7:135, 7:136, 7:138, 7:140 
mineral resources 7: 136-137 
people 7:137-138, 7:139, 7:140 
Anglo-Saxons 1:384 
Celts 4:221-222 


Germanic peoples 8:266 
Lapps 11:176 
migration to the United States 
10:49, 10:50 
Slavs 17:120-121 
Turks 18:382-383 
physical features 
Alps 1:283-285 
Elbrus, Mount 6:385 
Iberian Peninsula 10:13 
lron Gate 10:241 
Pyrenees 15: 308-309 
Sudeten Mountains 17:415 
rivers, lakes, and waterways 7:135, 
7:137 
Black Sea 3:164-165 
canal 4:92-93 
Danube River 6:14-15 
Elbe River 6:385 
Inn River 10:158 
Meuse River 12:3-5 
Moselle River 13:94 
Rhine River 16:71-72 
Rhone River 16:78-79 
space programs, national 17:258, 
4 


titles of nobility (table) 18:268 
tourism 18:303 
trade 7:142-143 
transportation 7:142 
Orient Express 14:137 
railroad 15:376, 15:377 
vegetation 7:135-136 
water resources 7:137 
See also CENTRAL EUROPE; 
EASTERN EUROPE; WESTERN 
EUROPE; specific cities, 
countries, and regions 
EUROPEAN ATOMIC ENERGY 
COMMUNITY see EUROPEAN 
COMMUNITY 
EUROPEAN BROWN BEAR see BEAR 
EUROPEAN COAL AND STEEL 
COMMUNITY see EUROPEAN 
COMMUNITY 
EUROPEAN COMMUNITY 7:143-144 
Africa 1:138 
Belgium 3:57 
customs union 5:38] 
Delors, Jacques 6:70 
farms and farming 7:215 
Germany 8:272, 8:284 
Monnet, Jean 13:42 
monopoly and competition 13:45 
radio and television broadcasting 
15:363-364 
Schuman, Robert 16:342 
value-added tax 19:113 
EUROPEAN ECONOMIC COMMUNITY 
see EUROPEAN COMMUNITY 
EUROPEAN FREE TRAOE ASSOCIATION 
7:144 
EUROPEAN ORGANIZATION FOR 
NUCLEAR RESEARCH 7:144 
accelerator, particle 1:67, 1:68-69 
Rubbia, Carlo 16:189 
EUROPEAN PARLIAMENT see 
EUROPEAN COMMUNITY 
EUROPEAN PREHISTORY 7:144-149 
Battle-Axe culture 3:9 
Celts 4:221-222 


map 7:145 
megalith 12:241-242 
Mesolithic Period 12:275-276 
Neolithic Period 13:241-242 
tomb 18:283 
See also AEGEAN CIVILIZATION; 
ETRUSCANS; GREECE, ANCIENT; 
ROME, ANCIENT 
EUROPEAN RECOVERY PROGRAM see 
MARSHALL PLAN 
EUROPEAN SOUTHERN OBSERVATORY 
7:150 
EUROPEAN SPACE AGENCY 7:150 
aerospace industry 1:115 
Ariane 2:11 
Halley’s comet 9:116 
space programs, national 17:258, 
17:259 
space station 17:264 
Space Telescope 17:264 
Spacelab 17:265 
EUROPIUM 7:150 
EURYDICE see ORPHEUS 
EURYNOME 7:150 
EUSEBIUS OF CAESAREA 7:150 
EUSEBIUS OF NICOMEOIA 7:150 
EUSTACE, SAINT 7:150 
EUSTACHIAN TUBE see EAR 
EUTECTIC POINT see PHASE 
EQUILIBRIUM 
EUTHANASIA 7:150-151 
coma 5:116 
death and dying 6:45 
medical ethics 12:221 
EUTROPHICATION 7:151 
lake (body of water) 11:144-145 
EUTYCHES 7:151 
Monophysitism 13:43 
EVANGELICAL AND REFORMED 
CHURCH see UNITED CHURCH 
OF CHRIST 
EVANGELICAL UNITED BRETHREN 
CHURCH 7:151-152 
Albright, Jacob 1:241-242 
Otterbein, Philip William 14:154 
EVANGELICALISM 7:152 
Falwell, Jerry 7:203 
Finney, Charles G. 7:283 
fundamentalism 8:116-117 
gospel music 8:367 
Graham, Billy 8:390-39/ 
McPherson, Aimee Semple 12:29 
Moody, Dwight 13:64 
Moral Re-Armament 13:73 
Pentecostalism 14:302 
religious broadcasting 16:24 
revivalism 16:63 
Roberts, Oral 16:109-110 
Salvation Army 16:264 
EVANS, SIR ARTHUR 7:152 
Aegean civilization 1:105 
archaeology 2:80, 2:81 
EVANS, DAME EDITH 7:152 
EVANS, FREDERICK HENRY 7:152 
EVANS, MARY ANN see ELIOT, GEORGE 
EVANS, OLIVER 7:152 
assembly line 2:214 
manufacturing, history of 12:108 
EVANS, RONALD E. 
Apollo program 2:48 
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ROBERT 7:152-153 
EVANS, WALKER 7:153 
photography, history and art of 
14:399 
EVANS-PRITCHARD, SIR EDWARD 
7:153 
magic 12:41 
EVANSTON (Illinois) 7:153 
EVANSVILLE (Indiana) 7:153 
EVAPORATION 7:153 
evapotranspiration 7:154 
meteorological instrumentation 
12:296 
refrigeration 16:8-9 
EVAPORITE 7:153-154 
celestite 4:210 
sedimentary rock 16:383-384 
EVAPOTRANSPIRATION 7:154 
hydrologic cycle 9:405-406 
EVARTS, WILLIAM MAXWELL 7:154 
EVATT, HERBERT VERE 7:154 
EVE 7:154 
Adam 1:84 
original sin 14:138 
EVELYN, JOHN 7:154 
EVENING PRIMOSE 7:154-155 
EVEREST, MOUNT 7:155 
Hilary, Sir Edmund 9:239 
EVERETT, EDWARD 7:155 
EVERGLADES 7:155-156 
Okeechobee, Lake 14:70 
swamp, marsh, and bog 18:52 
18:53 
EVERGOOD, PHILIP 7:156 
EVERGREEN (botany) 7:156 
pine 15:17 
tamarind 18:102 
tamarisk 18:102 
See also CONIFER; other specific 
evergreen names 
EVERLASTING (botany) 7:156 
EVERS (family) 7:156 
EVERT, CHRIS 7:156 
EVERYMAN (morality play) 7:156 
medieval drama 12:237 
EVIDENCE 7:156-158 
exclusionary rules 7:156-157 
fingerprinting 7:277-278 
self-incrimination 16:390 
witness 19:396 
EVIL EYE 7:158 
amulet 1:354 
EVOLUTION 7:158-165 
Abbott, Lyman 1:47 
adaptive radiation 1:90 
amphibians 1:347-348 
anthropology 2:19-20, 2:21 
bird 3:138-139 
brain 3:270-271 
Darwin, Charles 6:20-22 
Darwin, Erasmus 6:22 
dinosaur 6:151-152 
Earth, geological history of 6:296- 
300 
ecology 6:329 
Ediacaran fauna 6:340 
embryology 7:19 
eye 7:188 
fish 7:303-304 
fossil record 8:6-7 
fungi 8:119 


genetic code 8:205 
genetics 8:215-216 
heredity 9:218-219 
kidneys 11:64 
Lamarck, Jean Baptiste 11:149 
life span 11:285 
lizard 11:332 
mammal 12:82-83 
monkey 13:40 
mutation 13:165-166 
natural selection 13:214 
Paleolithic Period 14:200-203 
paleontology 14:204 
phylogeny 14:406 
plant 15:42 
poisonous plants and animals 
15:84-85 
population genetics 15:131-132 
prehistoric humans 15:193-199 
primate 15:218, 15:220 
reproduction 16:41, 16:42 
reptile 16:48-49 
Scopes Trial 16:352 
sexual selection 17:13 
shark 17:24 
sociobiology 17:162 
Spencer, Herbert 17:298 
teeth 18:149 
Teilhard de Chardin, Pierre 18:/5/ 
uniformitarianism 19:4 
Wallace, Alfred Russel 19:246 
EVOLUTION, HUMAN see PREHISTORIC 
; HUMANS 
EVORA (Portugal) 7:165 
EVREN, KENAN 7:165 
EWALD, JOHANNES 7:165 
EWE (people) 7:165 
EWELL, RICHARD S. 7:165-166 
EWING, MAURICE 7:166 
EWING, PATRICK 
basketball 2:408 
EX PARTE MILLIGAN 7:166 
martial law 12:148 
military justice 12:357 
EX POST FACTO LAW 7:166 
EXAMINATION, MEDICAL 7:166 
autopsy 2:304 
instrumentation see DIAGNOSTIC 
NESTS 
EXCHANGE RATE 7:167 
balance of payments 2:344 
central bank 4:233 
devaluation 6:111 
dollar 6:196 
gold standard 8:347 
International Monetary Fund 10:192 
parity (economics) 14:248 
EXCHEQUER (department) 7:167 
EXCLUSION PRINCIPLE (physics) 
7:167 
atom 2:249 
electron 6:401-402 
orbital 14:116 
Pauli, Wolfgang 14:272-273 
EXCLUSIONARY RULE see EVIDENCE 
EXCOMMUNICATION 7:167 
EXCRETORY SYSTEM 7:167-169 
feces 7:227 
human body 9:365, 9:367, 9:368 
urea 19:92 
urine 19:93 


urogenital diseases 19:94 
EXECUTIVE BRANCH 7:169 
cabinet 4:4 
executive privilege 7:169 
governor 8:384-385 
president of the United States 
15:203-208 
vice-president of the United States 
19: 164-166 
EXECUTIVE PRIVILEGE 7:169 
censorship 4:226 
Constitution of the United States 
5:216-217 
president of the United States 
15:208 
Watergate 19:289 
EXEKIAS 7:169 
EXEMPLUM (literature) 7:169 
EXERCISE 7:169-171 
gymnasium 9:94-95 
gymnastics 9:95-96 
hiking 9:237-238 
isometrics 10:262 
running and jogging 16:198 
EXETER (England) 7:171 
EXETER (New Hampshire) 7:172 
EXETER BOOK 7:172 
English literature 7:57 
EXFOLIATION 7:172 
EXHAUST SYSTEM 7:172 
catalytic converter 4: 182 
internal-combustion engine 10:188 
EXHIBITIONISM (psychology) 7:172 
EXISTENTIALISM 7:172-173 
absurdism 1:60-61 
alienation 1:271 
Beauvoir, Simone de 3:26-27 
Berdyayev, Nikolai 3:78-79 
Buber, Martin 3:346 
Camus, Albert 4:62-63 
Dostoyevsky, Fyodor Mikhailovich 
6:215-216 
French literature 8:77 
Heidegger, Martin 9:188-189 
Heschel, Abraham Joshua 9:228 
Jaspers, Karl 10:334 
Kierkegaard, Sgren 11:64-65 
Merleau-Ponty, Maurice 12:272 


Nietzsche, Friedrich Wilhelm 13:329- 
330 


phenomenology 14:360 
philosophy 14:377 
Pirandello, Luigi 15:24-25 
Sartre, Jean Paul 15:297-298 
Unamuno, Miguel de 18:413 
EXOBIOLOGY see LIFE, 
EXTRATERRESTRIAL 
EXODUS, BOOK OF 7:173 
seder 16:38] 
EXOGAMY 7:173 
incest 10:64-65 
EXORCISM 7:173-174 
Jesus Christ 10:350 
psychopathology 15:276 
EXOSPHERE 7:174 
EXOTHERMIC REACTION see 
THERMOCHEMISTRY 
EXOTIC SHORTHAIR CAT 7:174 
cat 4:179 
EXPATRIATION 7:174 
EXPERIMENTAL THEATER see 


IMPROVISATIONAL AND 
EXPERIMENTAL THEATER 


EXPERIMENTS, ANIMAL see ANIMAL 


EXPERIMENTATION 


EXPERT SYSTEM 7:174 
artificial intelligence 2:174-175 
computer, personal 5:155 
EXPLORATION 7:174-180 
Africa 1:139-140, 7:179 


Abruzzi, Luigi Amedeo, Duca degli 
1:55 

Baker, Sir Samuel White 2:342 

Bruce, James 3:335 

Burton, Sir Richard 3:391 

Dias, Bartolomeu 6:125 

Gama, Vasco da 8:154-155 

Henry the Navigator 9:204 

Livingstone, David 11:327-328 

Speke, John Hanning 17:297 

Stanley, Sir Henry Morton 17:333 

Thomson, Joseph 18:234 


Age of Discovery 7:175-178 
ancient and medieval 


boat and boating 3:189-190 


Antarctica 2:12-13, 7:159 


Amundsen, Roald 1:354 | 
Bellingshausen, Fabian Gottlieb 


Borchgrevink, Carsten Egeberg 
3:230 
Bransfield, Edward 3:281 
Byrd, Richard E. 3:409 
Ellsworth, Lincoln 7:14 
Fuchs, Sir Vivian 8:106 
Gerlache de Gomery, Adrien de, 
Baron 8:252 
Hillary, Sir Edmund 9:239 | 
Mawson, Sir Douglas 12:199 . 
Palmer, Nathaniel Brown 14:211 
Ross, Sir James Clark 16:176 
Scott, Robert Falcon 16:357 
Shackleton, Sir Ernest Henry 
17:15-16 
Wilkes, Charles 19:363 
Wilkins, Sir Hubert 19:363 | 


anthropological 


Heyerdahl, Thor 9:231 
Ra expeditions 15:337 


Arctic 2:100-101, 7:179 


Amundsen, Roald 1:354 

Baffin, William 2:335 

Barents, Willem 2:384 

Bennett, Floyd 3:74 

De Long, George Washington 6:38 | 
Ellsworth, Lincoln 7:14 

Greely, Adolphus Washington 9:38 
Hall, Charles Francis 9:114-115 
Hearne, Samuel 9:173 

Nansen, Fridtjof 13:188-189 

North Pole 13:383 

Parry, Sir William Edward 14:255 
Rasmussen, Knud 15:390 

Simpson, Thomas 17:86 

Sverdrup, Otto Neumann 18:50 ’ 
Wilkins, Sir Hubert 19:363 


Asia 2:206-207, 7:179 


Hedin, Sven Anders 9:187 

Philby, H. St. John 14:365 

Polo, Marco 15:113-114 

Younghusband, Sir Francis 
Edward 20:88 


——— 


Australia 7:179 
Cook, James 5:232, 5:234 
Flinders, Matthew 7:343 
Stuart, John McDouall 17:402 
Sturt, Charles 17:405 
Tasman, Abel Janszoon 18:123 
Central America 
Alvarado, Pedro de 1:292-293 
Balboa, Vasco Nufiez de 2:345- 
346 


Cabrillo, Juan Rodriguez 4:7 
map 7:176-177 
North America 7:175-178, 13:361, 
13:363 
Abruzzi, Luigi Amedeo, Duca degli 
1:55 


Ayllon, Lucas Vasquez de 2:313 

Bering, Vitus Jonassen 3:81 

Block, Adriaen 3:176 

Cabot, John 4:6-7 

Cabot, Sebastian 4:7 

Canada 4:76, 4:77, 4:78 

Cartier, Jacques 4: 150 

Champlain, Samuel de 4:251-252 

Colter, John 5:111 

Columbus, Christopher 5: //4- 
116, 5:115 

conquistadors 5:195 

Cook, James 5:232-235 

Coronado, Francisco Vazquez de 
5:264 

Cortés, Hernan 5:270-271 

Cosa, Juan de la 5:272 

de Soto, Hernando 6:40 

Duluth, Daniel Greysolon, Sieur 


Franklin, Sir John 8:44 

Fraser, Simon 8:46-47 

Frémont, John C. 8:60 

Gist, Christopher 8:313 

Hennepin, Louis 9:202 

Hudson, Henry 9:346 

Iberville, Pierre Le Moyne, Sieur d’ 
10:4 

Jolliet, Louis 10:385 

Kelsey, Henry 11:34 

Kino, Eusebio Francisco 11:74 

La Salle, Robert Cavelier, Sieur de 
11:127-128 

La Vérendrye, Pierre Gaultier de 
Varennes, Sieur de 11:129 

Leif Eriksson 11:236 

Lewis, Meriwether 11:263 

Lewis and Clark Expedition 
11:263-264 

Mackenzie, Sir Alexander (1764— 
1820) 12:22 

Marquette, Jacques 12:135 

Meares, John 12:211 

Monts, Pierre du Gua, Sieur de 
13:63 

Nicolet, Jean 13:328 

Perrot, Nicolas 14:318 

Pike, Zebulon Montgomery 15:13- 
14 


Pinzon, Martin Alonso 15:20 
Ponce de Leon, Juan 15:121-122 
Portola, Gaspar de 15:137 
Ribaut, Jean 16:80 

Thompson, David 18:233 
Thorfinn Karlsefni 18:236 


United States, history of the 
19:48-49, 19:57 

Vancouver, George 19:120-121 

Verrazano, Giovanni da 19:158 


Vincennes, Frangois Marie Bissot, 


Sieur de 19:204 
Vizcaino, Sebastian 19:223 
ocean deeps 
bathyscaphe 3:6 
bathysphere 3:6 
diving, deep-sea 6:173-174 
Piccard, Auguste 15:5 
Pacific Ocean 
Balboa, Vasco Nufiez de 2:345- 
346 
Bougainville, Louis Antoine de 
3:251-252 
Cook, James 5:232-234 
ship 17:45 
South America 7:178-179 
Almagro, Diego de 1:281 
Balboa, Vasco Nufiez de 2:345- 
346 : 
Cabral, Pedro Alvares 4:7 
Jiménez de Quesada, Gonzalo 
10:363 
Orellana, Francisco de 14:128- 
129 
Pizarro, Francisco 15:34 
Urstia, Pedro de 19:95 
Valdivia, Pedro de 19:108 
Vespucci, Amerigo 19:161 


world circumnavigation 


Cavendish, Thomas 4:206 

Drake, Sir Francis 6:225-226 

Gray, Robert 8:415 

Magellan, Ferdinand 12:38-39 
See also SPACE EXPLORATION 


EXPLORER (artificial satellite) 7:180 


IMP 10:54 


satellite, artificial 16:303 


space exploration 17:245 


EXPLOSIVES 7:180 


azide 2:315 


firearms 7:288-290 
fireworks 7:290-291 


grenade 9:49 

mine 12:371-372 
nitrogen 13:344 
nitroglycerin 13:344 


Nobel, Alfred 13:348 


nuclear strategy 13:413-414 


shrapnel 17:61 
EXPONENT 7:180-181 


logarithm 11:343 


EXPONENTIAL NOTATION see 


SCIENTIFIC NOTATION 


EXPORT-IMPORT BANK 7:181 
EXPORT AND IMPORT TRADE see 


INTERNATIONAL TRADE 


EXPOSITION see WORLD'S FAIRS 
EXPOSURE METER see ACTINOMETER 
EXPRESSIONISM 7:181 


art 2:157 
Beckmann, Max 3:30 
Briicke, Die 3:339 
Ensor, James 7:72 
Flemish art and architecture 
7:340 
Heckel, Erich 9:186 
Kirchner, Ernst Ludwig 11:76 


Kokoschka, Oskar 11:92 
Marc, Franz 12:119 
Mendelsohn, Eric 12:257 
Munch, Edvard 13:127 
Nolde, Emil 13:353-354 
Ottonian art and architecture 
14:158 
Pechstein, Max 14:283 
Schiele, Egon 16:329 
Schmidt-Rottluff, Karl 16:335 
Soutine, Chaim 17:238-239 
film, history of 7:267 
literature and theater 
Benn, Gottfried 3:74 
Doblin, Alfred 6:180 
epic theater 7:81 
German literature 8:263 
Kaiser, Georg 11:6 
Toller, Ernst 18:281 
Wedekind, Frank 19:309 
See also ABSTRACT EXPRESSIONISM 
EXPRESSWAY see ROADS AND 
HIGHWAYS 
EXTENDED FAMILY 7:181 
family 7:204, 7:205 
EXTERNAL-COMBUSTION ENGINE 
Stirling engine 17:374-375 
EXTINCT SPECIES 
amphibians 1:347-348 
bird 3:139 
auk 2:263 
moa 12:413 
endangered species 7:30-32 
fish 7:303-304 
ostracoderm 14:150 
mammal 12:83, 12:87 
Baluchitherium 2:364 
rhinoceros 16:72 
saber-toothed cats 16:230 
tarpan 18:120 
reptile 16:48-49 
dinosaur 6:149-153 
pterosaur 15:282-283 
See also EVOLUTION; FOSSIL 
RECORD 
EXTINCTION (geology) 7:181-182 
Alvarez, Luis Walter 1:293 
EXTORTION see BLACKMAIL 
EXTRACTION 7:182 
EXTRADITION 7:182 
EXTRAGALACTIC SYSTEMS 7:182-186 
classification 7:184-186 
cosmology 5:276 
distance, astronomical 6:170 
Hubble, Edwin 9:345 
population, stellar 15:130 
radio astronomy 15:355 
red shift 15:411 
EXTRASENSORY PERCEPTION 7:186 
parapsychology 14:240-241 
EXTRATERRESTRIAL LIFE see LIFE, 
EXTRATERRESTRIAL 
EXTRATERRITORIALITY 7:186-187 
right of asylum 16:94 
sanctuary 16:279 
EXTREME UNCTION see ANOINTING OF 
THE SICK 
EXTROVERSION-INTROVERSION 
(psychology) 7:187 
Jung, Carl 10:407 
EXTRUSION 7:187 
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EXTRUSIVE ROCK see IGNEQUS ROCK 
EXXON VALDEZ (ship) 
oil spill 14:69 
EYCK, JAN VAN 7:187-188 
Flemish art and architecture 7:339 
painting 14:185 
perspective 14:329 
portraiture 15:139 
Renaissance art and architecture 
16:33 
EYE 7:188-191 
color 5:99-101 
human body 9:362 
light detection 7:189, 7:191 
lizard 11:330 
octopus 14:55 
owl 14:163 
retina 7:190-191 
snake 17:135 
structure 7:189-190 
EYE DISEASES 7:191-192 
blindness 3:175-176 
cataract 4:183-184 
color blindness 5:10 
conjunctivitis 5:188 
eyeglasses 7:192-193 
glaucoma 8:326 
myopia 13:169 
night blindness 13:335-336 
ophthalmology 14:106 
river blindness 16:102-103 
strabismus 17:386 
sty 17:406 
trachoma 18:303 
EYE WORM 7:192 
EYEGLASSES 7:192-193 
contact lens 5:226 
eye diseases 7:192, 7:193 
EYRE, EDWARD JOHN 7:193 
EYRE, LAKE 7:193 
EZEKIEL, BOOK OF 7:193 
EZION-GEBER (Israel) 7:193 
EZRA AND NEHEMIAH, BOOKS OF 
7:193 


F 


F (letter) 7:194 
F-15 EAGLE see AIRCRAFT, MILITARY 
F-16 FIGHTING FALCON (aircraft) 
7:194 
FA-HSIEN see FAXIEN 
FAA see FEDERAL AVIATION 
ADMINISTRATION 
FABERGE, PETER CARL 7:194 
Russian art and architecture 16:212 
FABIAN SOCIETY 7:194 
Attlee, Clement, 1st Earl Attlee 
2:256 
Shaw, George Bernard 17:27 
socialism 17:157 
Webb, Sidney and Beatrice 19:306 
FABIUS (family) 7:194 
FABLE 7:194-195 
Aesop 1:117 
French literature 8:73 
Krylov, Ivan Andreyevich 11:113 
La Fontaine, Jean de 11:125 
Reynard the Fox 16:67 
Thurber, James 18:243 
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FABLIAU 7:195 
French literature 8:73 
FABRIC see TEXTILE INDUSTRY; 
specific fabrics, e.g., SILK 
FACE 
muscle 13:127 
sinus 17:93-94 
skeleton, human 17:101, 17:103 
skull 17:109, 17:110 
See also EYE; JAW; MOUTH; NOSE 
FACSIMILE (telecommunications) 
7:195-196 
FACTOR (mathematics) 7:196 
exponent 7:180-181 
FACTORIAL 7:196 
FACTORY FARMING 7:196 
agribusiness 1:175 
agriculture, history of 1:180 
animal husbandry 1:407 
egg production 6:354 
fish farming 7:305 
fur 8:123 
poultry 15: 161-162 
Shellfish 17:34 
FACTORY SYSTEM 7:196-197 
Industrial Revolution 10:140-142 
manufacturing, history of 12:108, 
12:109 
textile industry 18:202 
FACULA 
Sun 18:21-22 
FAERIE QUEENE, THE (epic poem) 
7:197 
alexandrine 1:257 
Elizabethan Age 7:9 
Spenser, Edmund 17:299 
FAEROE ISLANOS 7:197 
FAHO, KING OF SAUOI ARABIA 7:197 
FAHRENHEIT SCALE see TEMPERATURE 
FAIENCE 7:197 
majolica 12:61 
FAIR OEAL 7:198 
Democratic party 6:77 
Truman, Harry S. 18:356 
FAIRBANKS (Alaska) 7:198 
FAIRBANKS, CHARLES WARREN 7:198 
FAIRBANKS, DOUGLAS 7:198 
FAIRFAX OF CAMERON, THOMAS 
FAIRFAX, 6TH BARON 7:198 
FAIRS see CARNIVALS AND FAIRS; 
TRADE FAIRS; WORLD’S FAIRS 
FAIRY 7:198-199 
brownie 3:334 
FAIRY TALE 7:199 
Andersen, Hans Christian 1:367-368 
Beauty and the Beast 3:26 
Bettelheim, Bruno 3:97 
Bluebeard 3:184 
children’s literature 4:321 
Grimm, Jacob and Wilhelm 9:53-54 
Grimm's Fairy Tales 9:54 
“Hansel and Gretel” 9:132 
Lang, Andrew 11:165-166 
Pinocchio 15:19 
FAISAL, KING OF SAUOI ARABIA 7:199 
FAISAL |, KING OF IRAQ 7:199 
FAITH see RELIGION 
FAITH HEALING 7:199-200 
anointing of the sick 2:3 
New Thought 13:292-293 
Quimby, Phineas 


Parkhurst 15:334 
FAIYUM see AL-FAIYUM 
FAKHR AL-DIN 7:200 
FAKIR 7:200 
FALANGE see FASCISM 
FALASHAS 7:200 
FALCON 7:200 
falconry 7:201 
hawk 9:162 
FALCONRY 7:201 
FALKENHAYN, ERICH VON 7:201 
FALKLANO ISLANOS 7:201 
Argentina 2:109 
British Antarctic Territory 3:310 
FALL, ALBERT B. 
Teapot Dome 18:138 
FALL LINE 7:201 
FALL RIVER (Massachusetts) 7:201- 
202 
FALLA, MANUEL DE 7:202 
FALLACY 7:202 | 
FALLDIN, THORBJORN 7:202 
FALLING STAR see METEOR AND 
METEORITE 
FALLINGWATER (house) 
architecture 2:95 
FALLOUT 7:202-203 
FALLOUT SHELTER 7:203 
FALSE ARREST AND IMPRISONMENT 
tort 18:296-297 
FALSE DMITRY see TIME OF TROUBLES 
FALSE PACA 7:203 
FALSE TEETH see DENTURES 
FALSETTO 7:203 
FALWELL, JERRY 7:203 
Moral Majority 13:73 
FAMILY 7:203-206 
adolescence 1:97 
adoption and foster care 1:98 
clan 5:31 
exogamy 7:173 
extended family 7:181 
genealogy 8:200 
genetic diseases 8:205-208 
heraldry 9:213 
incest 10:64-65 
kinship 11:74-75 
nuclear family 13:408 
psychotherapy 15:280 
FAMILY COMPACT 7:206 
FAMILY MEDICINE 
medicine 12:226 
FAMILY PLANNING see BIRTH 
CONTROL; POPULATION 
FAMINE 7:206-207 
diseases, plant 6:164, 6:165 
Ethiopia 7:117-118 
starvation 17:341 
FAN-TAN (card game) 7:207 
FANDANGO 7:207 
FANEUIL HALL 7:207 
FANFANI, AMINTORE 7:207-208 
FANG (people) 7:208 
FANGIO, JUAN MANUEL 7:208 
FANNIE MAE see FEDERAL NATIONAL 
MORTGAGE ASSOCIATION 
FANNY HILL, OR THE MEMOIRS OF A 
WOMAN OF PLEASURE (novel) 
7:208 
Cleland, John 5:41 
FANON, FRANTZ 7:208 


FANTASY (literature) 7:208 
Dunsany, Lord 6:269 
Lewis, C. S$. 11:262 
Lovecraft, H. P. 11:382 
Tolkien, J. R. R. 18:280-281 
FANTASY (psychology) 7:208 
daydream 6:34 
defense mechanisms 6:59 
games 8:159 
schizophrenia 16:33/-332 
FANTI (people) 7:209 
FANTIN-LATOUR, HENRI 7:209 
FAO see FOOD AND AGRICULTURE 
ORGANIZATION 
FAR EAST 7:209 
See also ASIA; specific country 
names 
FARABI, AL- 7:209 
FARAD (physics) 7:209 
FARADAY, MICHAEL 7:209-210 
art conservation and restoration 
2:160 
chemistry, history of 4:296, 4:297 
electrochemistry 6:395 
farad 7:209 
generator 8:201-202 
magnetism 12:45-46 
physics, history of 14:470 
FARCE 7:210 
Feydeau, Georges 7:252 
FARD, WALLACE D. 
Black Muslims 3:163 
Muhammad, Elijah 13:121 
FAREL, GUILLAUME 
Calvin, John 4:44 
FARGO (North Dakota) 7:210 
FARGO, WILLIAM GEORGE 7:210 
FARIS, SANDEG M. 
quiteron 15:336 
FARM BUREAU see AMERICAN FARM 
BUREAU FEDERATION 
FARM CREDIT AOMINISTRATION 7:211 
FARM MACHINERY see COMBINE; 
FARMS AND FARMING; 
HARVESTER; PLOW; REAPER; 
TRACTOR 
FARMER, FANNIE 7:211 
FARMER, MOSES 7:211 
FARMER-LABOR PARTY 7:211 
FARMS ANO FARMING 7:211-216 
agribusiness 1:174-175 
Agricultural Adjustment 
Administration 1:175 
agricultural extension service 1:175 
agriculture, history of 1:175-180 
agriculture and the food supply 
1:180-185 
Asia 2:197, 2: 198, 2:199 
cattle and cattle raising 4:196-198 
collective farm 5:89 
cooperative 5:241 
dairying 5:403-405 
diseases, plant 6:164-167 
factory faming 7:196 
Farm Credit Administration 7:211 
fruits and fruit cultivation 8:102- 
105 


green revolution 9:39 
machines and implements 
combine 5:117, 5:118 

harness 9:142 


harvester 9:152 
plow 15:70-71 
reaper 15:403 
tractor 18:311-312 
organizations 
American Farm Bureau Federation 
1:311 
4-H program 8:12-13 
Future Farmers of America 8:135 
Grange, National 8:396-397 
National Farmers Organization 
13:203 
National Farmers Union 13:203 
Nonpartisan League 13:356 
pesticides and pest control 14:334- 
336 


DDT 6:35 
slash-and-burn agriculture 17:114 
soil 17:170-171 
United States 
Wallace, Henry A. 19:247 
women in society 19:406 
See also ANIMAL HUSBANDRY; 
PLANT BREEDING; specific crop 
names 
FARNESE, ALESSANORO 7:216 
FARNESE, ELIZABETH 7:216 
FARO (card game) 7:216 
FAROE ISLANDS see FAEROE ISLANDS 
FAROUK, KING OF EGYPT 7:216 
FARQUHAR, GEORGE 7:216 
FARRAGUT, DAVID GLASGOW 7:216- 
217 
Civil War, U.S. 5:18 
FARRAKHAN, LOUIS 
African Americans 1:150 
Black Muslims 3:164 
FARRAR, GERALDINE 7:217 
FARRAR, MARGARET PETHERBRIDGE 
crossword puzzle 5:347 
FARRELL, JAMES T. 7:217 
FARRELL, SUZANNE 7:217 
FARSIGHTEDNESS see EYE DISEASES 
FASCES 7:217 
FASCISM 7:217-218 
fasces 7:217 
Great Britain 
Mosley, Sir Oswald 13:96 
Italy 
Blackshirts 3:168 
Ciano, Galeazzo, Conte di 
Cortellazzo 4:389 
Italian art and architecture 
10:273 


| 


Italy, history of 7:218, 10:288-289 


Mussolini, Benito 13:163-164 
Spanish Civil War 17:280-281 
totalitarianism 18:299 
World War Il 20:25-26 

FASHION DESIGN 7:218-220 
Balenciaga, Cristobal 2:348 
Chanel, Coco 4:254 
clothing industry 5:56-57 
Dior, Christian 6:155 
See also COSTUME 

FASHION PHOTOGRAPHY 
Avedon, Richard 2:305 

FASHOOA INCIDENT 7:220 
Kitchener, Herbert Kitchener, 1st 

Earl 11:80 
FASSBINOER, RAINER WERNER 7:220 
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FASTING 7:220-221 
FAT 7:221 
diet, human 6:135 
digestion, human 6:142 
nutrition, human 14:14, 14:16 
obesity 14:24 
FATA MORGANA 7:221 
FATES 7:221 
FATHER DIVINE see DIVINE, FATHER 
FATHERHOOD see COUVADE; FAMILY; 
PARENT 
FATHERS AND SONS (novel) 
nihilism 13:337 
Turgenev, Ivan 18:376, 18:377 
FATHERS OF THE CHURCH 7:221 
patristic literature 14:268 
See also DOCTORS OF THE CHURCH; 
specific names 
FATIGUE see MUSCLE CONTRACTION 
FATIMA (city in Portugal) 7:221 
FATIMA (daughter of Muhammad) 
7:221 
Muhammad 13:120-121 
Shiites 17:41 
FATIMIDS (dynasty) 7:221 
Ismailis 10:260 
FATS ANO OILS 7:221-222 
essential oils 7:108 
margarine 12:123-124 
nut 14:11 
nutrition, human 14:15 
peanut 14:278 
sperm oil 17:299-300 
vegetable oils 19:135-136 
whaling 19:339-340 
FATTY ACID 7:222 
cholesterol 4:369-370 
fats and oils 7:222 
lipid 11:313-314 
FAUBUS, ORVAL 
Arkansas 2:128 
FAULKNER, BRIAN 7:222-223 
FAULKNER, WILLIAM 7:223 
Absalom, Absalom! 1:55-56 
American literature 1:319, 1:320 
Sound and the Fury, The 17:199 
FAULT (geology) 7:224-225 
earthquakes 6:309-311 
escarpment 7:100 
horst and graben 9:316 
joint (geology) 10:384 
mountain 13:1/0-111 
rift valleys 16:94 
San Andreas Fault 16:271 
transform fault 18:318 
FAUN, HOUSE OF THE 
Roman art and architecture 16:140 
FAUNUS 7:225 
FAURE, GABRIEL URBAIN 7:225 
FAUST (legend) 7:225 
Doctor Faustus (play) 7:9 
Goethe, Johann Wolfgang von 8:342 
Gounod, Charles 8:379 . 
FAUST, FREDERICK SHILLER see 
BRAND, MAX 
FAUVISM 7:225-226 
art 2:157 
Derain, André 6:95 
Dongen, Keesvan 6:209 
Dufy, Raoul 6:261-262 
Matisse, Henri 12:190 


Vlaminck, Maurice de 19:224 
FAVORITE SON 7:226 
FAWKES, GUY 7:226 
FAWN LILY see ADDER’S-TONGUE 
FAX TRANSMISSION see FACSIMILIE 
FAXIEN (Fa-hsien) 7:226 
FAYETTEVILLE (North Carolina) 7:226 
FBI see FEDERAL BUREAU OF 
INVESTIGATION 
FCC see FEDERAL COMMUNICATIONS 
COMMISSION 
FDA see FOOD AND DRUG 
ADMINISTRATION 
FDIC see FEDERAL DEPOSIT 
INSURANCE CORPORATION 
FEAR 7:226-227 
anxiety 2:38 
FEAST OF WEEKS see SHAVUOTH 
FEATHER 7:227 
bird 3:139, 3:143 
FEATHERBEOOING 7:227 
FECES 7:227 
cathartic 4:186-187 
constipation 5:208 
diarrhea 6:125 
digestion, human 6:141-142 
dysentery 6:287 
FECUNDITY see FERTILITY, HUMAN; 
REPRODUCTION 
FEOERAL AVIATION AOMINISTRATION 
7:228 
airport 1:208, 1:209 
aviation 2:310 
FEDERAL BUREAU OF INVESTIGATION 
7:228 
ABSCAM 1:56 
Hoover, J. Edgar 9:295 
FEOERAL COMMUNICATIONS 
COMMISSION 7:228 
censorship 4:227 
frequency allocation 8:85 
radio 15:350 
radio and television broadcasting 
15:359, 15:361, 15:363 
FEDERAL DEPOSIT INSURANCE 
CORPORATION 7:228 
banking systems 2:374, 2:375 
Glass-Steagall Acts 8:322 
Savings industry 16:316 
FEOERAL HOME LOAN BANK BOARD 
7:228 
housing 9:336 
savings industry 16:316 
FEDERAL HOUSING ADMINISTRATION 


7:229 
housing 9:335 
mortgage 13:89 
FEDERAL NATIONAL MDRTGAGE 
ASSOCIATION 7:229 
mortgage 13:89 
FEDERAL REPUBLIC OF GERMANY see 
GERMANY 
FEDERAL RESERVE SYSTEM 7:229 
banking systems 2:374 
central bank 4:232-233 
check 4:279 


discount rate 6:160 
Glass, Carter 8:322 
Glass-Steagall Acts 8:322 
Greenspan, Alan 9:44 
inflation 10:151 


interest 10:179 
monetary policy 13:32 
money 13:34 
national bank 13:202 
Volcker, Paul 19:227 
FEDERAL SAVINGS AND LOAN 
INSURANCE CORPORATION see 
FEDERAL HOME LOAN BANK 
BOARD 
FEOERAL STYLE 7:229-230 
Bulfinch, Charles 3:364-365 
house (in Western architecture) 
9:328 
FEDERAL THEATRE PROJECT 7:230 
FEOERAL TRADE COMMISSION 7:230 
See also ANTITRUST LAWS; 
GOVERNMENT REGULATION 
FEOERAL WRITERS’ PROJECT 7:230 
FEOERALISM 7:230 
Constitution of the United States 
5:211 
Federalist party 7:230-231 
government 8:381 
FEDERALIST, THE (essays) 7:230 
Articles of Confederation 2:173-174 
Constitution of the United States 
5:209-211 
Hamilton, Alexander 9:120 
Madison, James 12:34 
FEDERALIST PARTY 7:230-231 
Adams, John 1:87 
conservatism 5:201 
Hamilton, Alexander 9:120 
Hartford Convention 9:151 
Jay, John 10:336 
King, Rufus 11:70 
United States, history of the 19:55 
War of 1812 19:255-256 
FEE see ESTATE 
FEEDBACK 7:231-232 
communication 5:129 
cybernetics 5:383 
nervous system 13:252 
process control 15:239 
servomechanism 16:407 
FEIFFER, JULES 7:232 
FEIGENBAUM, MITCHELL 
chaos theory 4:256 
FEININGER, LYONEL 7:232 
Bauhaus 3:12 
comic strip 5:121-122 
FEKE, ROBERT 7:232-233 
FELOSPAR 7:233-234 
granite 8:397 
moonstone 13:69 
syenite 18:75 
FELOSPATHOID 7:234 
lapis lazuli 11:175 
FELINE DISTEMPER 
cat 4:177-178 
diseases, animal 6:162 
FELINE LEUKEMIA 
cat 4:177 
FELLAHIN 7:234 
FELLER, BOB 7:234 
FELLINI, FEDERICO 7:234-235 
FELLOWSHIPS see SCHOLARSHIPS, 
FELLOWSHIPS, AND LOANS 
FELONY 7:235 
crime 5:330 
criminal justice 5:334, 5:335 


robbery 16:108 
sodomy 17:169 
FELT 7:235 
FELTON, WILLIAM HARRELL 7:235 
FEMININITY see SEXUAL DEVELOPMENT 
FEMINISM 7:235-236 
Abzug, Bella S. 1:61 
Adams, Abigail 1:85 
American literature 1:320 
Anthony, Susan B. 2:17 
Beauvoir, Simone de 3:26-27 
Blatch, Harriot Eaton Stanton 3:173 
Bloomer, Amelia Jenks 3:181 
Bremer, Fredrika 3:297 
Brown, Olympia 3:332-333 
Brownmiller, Susan 3:335 
deconstruction 6:53 
Duniway, Abigail Scott 6:268 
Friedan, Betty 8:89 
Fuller, Margaret 8:111 
Greer, Germaine 9:45 
Grimké, Sarah Moore and Angelina 
Emily 9:53 
Lockwood, Belva Ann Bennett 
11:337-338 
Millet, Kate 12:365 
Mott, Lucretia Coffin 13:107 
National Organization for Women 
13:205-206 
Rankin, Jeannette 15:387 
Rich, Adrienne 16:83 
Sand, George 16:279-280 
Seneca Falls Convention 16:397 
Stanton, Elizabeth Cady 17:334 
Steinem, Gloria 17:357 © 
Stone, Lucy 17:381 
suffrage, women’s 18:5-6 
Thomas, Martha Carey 18:232 
Truth, Sojourner 18:360 
Vindication of the Rights of Women, 
A19:204 
Walker, Mary Edwards 19:245 
Wollstonecraft, Mary 19:401 
women in society 19:404, 19:406 
Woolf, Virginia 19:415 
FENCING (sport) 7:236-237 
sword and knife 18:72 
_See also DUEL 
FENELON, FRANCOIS DE SALIGNAC DE 
LA MOTHE 7:237 
FENIAN CYCLE (tales) see IRISH 
LITERATURE 
FENIANS 7:237 
Davitt, Michael 6:31 
FENNEL 7:237-238 
FENOLLOSA, ERNEST FRANCISCO 
7:238 
FER-OE-LANCE 7:238 
FERAL CHILOREN 7:238 
FERBER, EDNA 7:238 
FERDINANO II, KING OF ARAGON 
(Ferdinand the Catholic) 7:238- 
239 
Spain, history of 17:272 
FEROINAND |, EMPEROR OF AUSTRIA 


7:239 

FERDINAND I, TSAR OF BULGARIA 
7:239 

FEROINAND I, HOLY ROMAN EMPERDR 


W239 
FERDINAND II, HOLY RDMAN 
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EMPEROR 7:239-240 
FERDINAND III, HOLY ROMAN 
EMPEROR 7:240 
FEROINANO I, KING OF NAPLES 7:240 
FERDINAND |, KING OF PORTUGAL 
7:240 
FEROINAND, KING OF ROMANIA 7:240 
FERDINAND III, SPANISH KING DF 
CASTILE 7:240 
FEROINAND VI, KING OF SPAIN 7:240 
FERDINAND VII, KING OF SPAIN 7:240- 


241 
FERDINANO I, KING OF THE TWO 
SICILIES 7:241 
FERDINAND II, KING OF THE TWO 
SICILIES 7:241 
FERGUSON, JAMES EOWARD 7:241 
FERGUSON, MIRIAM A. WALLACE 
("MA") 

Ferguson, James Edward 7:241 
FERGUSSDN, FRANCIS 7:241 
FERGUSSON, ROBERT 7:241 
FERLINGHETTI, LAWRENCE 7:241 
FERMANAGH (Northern Ireland) 7:241 
FERMAT, PIERRE DE 7:241-242 

analytic geometry 1:357, 1:358 
FERMENTATION 7:242 

anaerobe 1:355 

beer 3:39-40 

Buchner, Eduard 3:349 

champagne 4:25] 

fungi 8:119 

Pasteur, Louis 14:264 

vinegar 19:204-205 

whiskey 19:347-348 

yeast 20:73 
FERMI, ENRICO 7:242-243 

atomic bomb 2:252-253 

fermium 7:243 

neutrino 13:263 

quantum mechanics 15:320 
FERMI-DIRAC PRINCIPLE 

solid-state physics 17:182 
FERMI NATIONAL ACCELERATOR 

LABORATORY 7:243 

accelerator, particle 1:68 
FERMION 7:243 
FERMIUM 7:243 

Seaborg, Glenn T. 16:371 
FERN 7:243-245 — 

FERNANOEZ OE COROOBA, GONZALO 
7:245 

FERNANOEZ OE LIZAROI, JOSE 
JOAQUIN 7:245 

FERNANDO PO see BIOKO (Equatorial 
Guinea) 

FERRAR, NICHOLAS 7:245 

FERRARA (Italy) 7:245 

FERRARA-FLORENCE, COUNCIL OF 
7:245 

FERRARO, GERALOINE 7:245-246 

FERRET 7:246 

FERRIMAGNETISM 

magnet 12:43-44 

magnetism 12:45, 12:47 
FERRITE 7:246 
FERROMAGNETISM 

magnet 12:43-44 

magnetism 12:45, 12:46-47 

solid-state physics 17:181 
FERRY, JULES FRANCOIS 


CAMILLE 7:246 
FERTILE CRESCENT 7:246 
Breasted, James Henry 3:294 
Neolithic Period 13:241 
FERTILITY, HUMAN 7:246 
medical ethics 12:221 
multiple birth 13:125 
vasectomy 19:127 
FERTILITY RITES 7:246-247 
FERTILIZATION 7:247 
amphibians 1:349-350 
artificial insemination 2:174 
development 6://1 
development, human 6:115 
egg 6:353-354 
growth 9:64-66 
reproduction 16:40-42 
reproductive system, human 16:42- 
44 
reptile 16:47 
sexual intercourse 17:12 
sperm 17:299 
zygote 20:128 
FERTILIZER 7:247-248 
agriculture, history of 1:177 
agriculture and the food supply 
1:183 
bacteria 2:330 
chemical industry 4:289 
guano 9:71 
hydroponics 9:407 
nitrate minerals 13:343 
nitrogen cycle 13:344 
phosphate minerals 14:386 
phosphorite 14:387 
phosphorus 14:387 
FESSENOEN, REGINALO AUBREY 7:248 
radio 15:350 
FESSENOEN, WILLIAM PITT 7:248 
FETAL ALCOHOL SYNDROME 7:248-249 
FETISH 7:249 
African art 1:151-152, 1.1453 
magic 12:40 
FETISHISM 7:249 
FETUS see EMBRYO; PREGNANCY AND 
BIRTH 
FEUCHTWANGER, LION 7:249 
FEUO 7:249 
FEUDALISM 7:249-251 
castle 4:174 
China 
Qin (Ch’in) (dynasty) 15:314 
chivalry 4:365 
common law 5:125 
Dance of Death 6:10 
France 
France, history of 8:26-27 
Suger, Abbot of Saint-Denis 18:9 
Germany, history of 8:275-276 
Great Britain, history of 9:6 
Magna Carta 12:42-43 
Ireland, history of 10:231 
Japan, history of 10:322-323 
knight 11:86 
manorialism 12:103 
Middle Ages 12:342-344 
Normans 13:359 
peasant 14:281-282 
Peasants’ Revolt 14:282 
Peasants’ War 14:282 
FEUERBACH, ANSELM 7:251 


FEUERBACH, LUDWIG 7:251-252 
alienation 1:271 
FEVER 7:252 
relapsing fever 16:15 
rheumatic fever 16:70-71 
FEVERFEW 7:252 
FEYDEAU, GEORGES 7:252 
farce 7:210 
FEYNMAN, RICHARD PHILLIPS 7:252 
quantum mechanics 15:320 
FEZ (Morocco) 7:252 
FHA see FEDERAL HOUSING 
ADMINISTRATION 
FHLBB see FEDERAL HOME LOAN BANK 
BOARD 
FIANNA FAIL 7:252 
de Valera, Eamon 6:41 
FIBER, DIETARY 
nutrition, human 14:14 
FIBER, NATURAL 7:252-254 
textile industry 18:201-203 
See also SYNTHETIC FIBERS; specific 
kinds and sources, e.g., 
COTTON 
FIBER OPTICS 7:254 
cable 4:6 
laser 11:182 
pattern recognition 14:269 
photoelectric cell 14:389 
telecommunications 18:153 
telephone 18:156 
FIBERGLASS 7:254-255 
FIBONACCI SEQUENCE 7:255 
FIBRILLATION see PALPITATION 
FICHTE, JOHANN GOTTLIEB 7:255 
FICINO, MARSILIO 7:255 
FICTION see GOTHIC ROMANCE; 
MYSTERY, SUSPENSE, AND 
DETECTIVE FICTION: NOVEL; 
SHORT STORY; specific author 
names 
FIDDLER CRAB 7:255 
FIEDLER, ARTHUR 7:255-256 
FIEDLER, LESLIE A. 7:256 
FIELD (family) 7:256 
FIELD, CYRUS W. 7:256 
Atlantic cable 2:238 
FIELO, OAVID QUOLEY, JR. 7:257 
FIELD, JOHN 
nocturne 13:352 
FIELD, MARSHALL see FIELD (family) 
FIELO, STEPHEN JOHNSON 7:257 
FIELO HOCKEY 7:257 
FIELO MUSEUM OF NATURAL HISTORY 
7:257 
FIELD SPANIEL 7:257-258 
FIELOING, HENRY 7:258 
English literature 7:59, 7:61 
novel 13:402, 13:403 
Tom Jones 18:282 
FIELOING, WILLIAM STEVENS 7:258 
FIELDS, LEW see WEBER, JOSEPH, AND 
FIELDS, LEW 
FIELOS, W. C. 7:258-259 
FIFE (musical instrument) 7:259 
FIFE (Scotland) 7:259 
15TH AMENDMENT see CIVIL RIGHTS; 
CONSTITUTION OF THE UNITED 
STATES 
5TH AMENDMENT see BILL OF RIGHTS; 
CONSTITUTION OF THE UNITED 


STATES 
FIFTH DISEASE 7:259 
FIFTH REPUBLIC see FRANCE, HISTORY 
OF 
FIG 7:259-260 
FIGHTING FISH 7:260 
FIGURE SKATING see ICE SKATING; 
ROLLER SKATING 
FIGURED BASS 7:260 
chamber music 4:247-248 
Italian music 10:276 
FIGUREHEAD see FOLK ART 
FIGURES OF SPEECH 7:260-261 
metaphor 12:291-292 
FIJI 7:261-262 
economic activity 7:262 
flag 7:26] 
history and government 7:262 
land and people 7:261-262 
map 7:262 
FILAMENT (biology) 
muscle contraction 13:138-139 | 
FILARIASIS 7:262-263 | 


eye worm 7:192 
river blindness 16:102-103 
FILBERT 7:263 
nut 14:10 i 
FILEFISH 7:263 
FILIBUSTER 7:263 ) 
Senate of the United States 16:396 | 
FILIOQUE see CREED 
FILIPINO AMERICANS see ASIAN 
AMERICANS 
FILIPINO LANGUAGE see MALAYO- 
POLYNESIAN LANGUAGES 
FILLMORE, MILLARD 7:263-265 
Know-Nothing party 11:88 
FILM see ANIMATION: 
CINEMATOGRAPHY; 
DOCUMENTARY; FILM, HISTORY 
OF; FILM PRODUCTION 
FILM, HISTORY OF 7:265-274 
animation 1:410-411 
Australia 7:272-273 
criticism, film 
Kael, Pauline 11:4-5 
Czechoslovakia 7:272 
documentary 6:/8/-182 
Flaherty, Robert Joseph 7:331 
expressionism 7:181 
film serials 7:275 
France 7:267, 7:268, 7:269, 7:271 i 
Gance, Abel 8:161 
Lumiére, Louis and Auguste 
11:397 
Méliés, Georges 12:248 
New Wave 13:293 : 
Ophuls, Marcel 14:106 
Renoir, Jean 16:37 
Truffaut, Frangois 18:355 
Germany 7:267, 7:269, 7:272 
Murnau, F. W. 13:134 
Pabst, G. W. 14:171 
Great Britain 7:269, 7:271 
Muybridge, Eadweard 13:166 
Redgrave (family) 15:412 
Reed, Sir Carol 15:414-415 
India 7:272: ; 
Ray, Satyajit 15:396 
Italy 7:270, 7:27] 
Bertolucci, Bernardo 3:93 
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Fellini, Federico 7:234-235 
Pasolini, Pier Paolo 14:259 
Japan 7:272 
newsreel 13:317 
Poland 7:271-272 
projector 15:243-244 
Soviet Union 7:268, 7:269, 7:271- 
272 


Eisenstein, Sergei Mikhailovich 
6:378-379 
Spain 7:272 
Bufiuel, Luis 3:375 
surrealism (film, literature, 
photography, theater) 18:42-43 
Sweden 7:268, 7:271 
Bergman, Ingmar 3:80 
Third World 7:272 
United States 7:266-267, 7:269- 
270, 7:273-274 
Academy Awards 1:64-65 
American Film Institute 1:312 
De Mille, Cecil B. 6:38-39 
Disney, Walt 6:/67 
Edison, Thomas Alva 6:341 
film noir 7:274 
Fonda (family) 7:380 
Ford, John (film director) 7:398 
Goldwyn, Samuel 8:352 
Griffith, D. W. 9:52 
Hays, Will 9:168 
Hitchcock, Alfred 9:256-257 
Hollywood Ten, The 9:272-273 
Jolson, Al 10:385 
Lloyd, Harold 11:332-333 
Newman, Paul 13:3/5 
Nicholson, Jack 13:327 
Pickford, Mary 15:6 
Selznick, David 0. 16:391-392 
Sennett, Mack 16:400-401 
Slapstick 17:114 
Westerns 19:335 
Zanuck, Darryl F. 20:104 
Zukor, Adolph 20:126 
See also CINEMATOGRAPHY; other 
specific actor, director, and 
producer names 
FILM INDUSTRY see FILM, HISTORY OF; 
FILM PRODUCTION; specific 
actor, director, film, and 
producer names 
FILM NOIR 7:274 
FILM PRODUCTION 7:274-275 
cinematography 4:393-395 
computer graphics 5:158 
Hollywood (California) 9:272 
FILM SERIALS 7:275 
FILMER, SIR ROBERT 
divine right 6:173 
FILTER, ELECTRONIC 7:275-276 
capacitor 4:112 
FILTRATION 7:276 
water supply 19:280 
FINANCE, BUSINESS see specific 
aspects, e.g., STOCK 
FINANCE, STATE AND LOCAL 7:276 
bond 3:212 
budget 3:357 
social and welfare services 17:154- 
155 
FINANCE, U.S. GOVERNMENT see 
BUDGET; INCOME, NATIONAL 


FINANCIAL AID, STUDENT see 
SCHOLARSHIPS, FELLOWSHIPS, 
AND LOANS 
FINANCIAL STATEMENT see 
ACCOUNTING 
FINCH 7:276-277 
Darwin’s finches 6:21, 6:22, 7:276 
dickcissel 6:127 
grosbeak 9:57-58 
sparrow 17:287 
waxbill 19:296 
FINE GAEL (political party) 7:277 
FINFOOT 7:277 
FINGER LAKES 7:277 
FINGERPRINTING 7:277-278 
forensic science 7:403 
Galton, Sir Francis 8:153 
FINK, MIKE 7:278 
FINLAND 7:278-283 
arts 7:280 
See also SCANDINAVIAN ART AND 
ARCHITECTURE; SCANDINAVIAN 
LITERATURE; SCANDINAVIAN 
MUSIC; specific genre and 
personal names 
cities see specific city names 
economic activity 7:280-281 
flag 7:279 
government 7:281 
history 7:281-283 
Kekkonen, Urho K. 11:31-32 
Mannerheim, Carl Gustaf Emil 
12:101 
Russo-Finnish War 16:221 
World War Il see WORLD WAR II 
land and resources 7:278-279 
languages 
Ural-Altaic languages 19:83-84 
map 7:278 
people 7:279-280 
FINLAND, GULF OF 7:283 
FINN MAC CUMHAIL 7:283 
FINNEGANS WAKE (novel) 7:283 
Joyce, James 10:398 
quark 15:322 
FINNEY, CHARLES G. 7:283 
FINNISH LANGUAGE see URAL-ALTAIC 
LANGUAGES 
FINNISH LITERATURE see FINLAND; 
SCANDINAVIAN LITERATURE; 
specific author, genre, and 
movement names 
FINNISH-RUSSIAN WAR see RUSSO- 
FINNISH WAR 
FINNO-UGRIC LANGUAGE see URAL- 
ALTAIC LANGUAGES 
FIORELLI, GUISEPPE 
archaeology 2:80 
FIR 7:283-284 
lumber 11:395, 11:396 
FIRDAWS| 7:284 
Parthia 14:257 
FIRE 7:284-285 
arson 2:146 
flame 7:331 
Homo erectus 9:282-283 
match 12:181-182 
FIRE ENGINE 7:285-286 
FIRE EXTINGUISHER 7:286 
FIRE PREVENTION AND CONTROL 
7:286-288 


building construction 3:361 
fire engine 7:285-286 
fire extinguisher 7:286 
forest fires 7:287-288, 7:405 
match 12:182 
smoke detector 17:132 
FIREARMS 7:288-290 
ammunition 1:342-344 
artillery 2: 176-177 
Browning, John Moses 3:334 
Colt, Samuel 5:10 
derringer 6:97 
duel 6:261 
dumdum bullet 6:265 
explosives 7:180 
machine gun 12: 18-19 
musket 13:161-162 
pistol 15:28-29 
recoilless rifle 15:405-406 
revolver 16:65-67 
rifle 16: 92-94 
right to bear arms 16:95 
shooting (sport) 17:56-57 
shotgun 17:60 
technology, history of 18:144-145 
FIREBRICK see REFRACTORY 
MATERIALS 
FIREFLY 7:290 
bioluminescence 3:132 
FIREPROOFING see FIRE PREVENTION 
AND CONTROL 
FIRESTONE, HARVEY S. 7:290 
FIREWORKS 7:290-291 
FIRST AID 7:291-293 
burn 3:387 
cardiopulmonary resuscitation 4:132 
lifesaving and water safety 11:287 
paramedic 14:239-240 
shock 17:54 
1ST AMENDMENT 7:293 
censorship 4:227 
defamation 6:58 
freedom of the press 8:59-56 
freedom of religion 8:56-57 
freedom of speech 8:57-58 
journalism 10:397 
lobbyist 11:334 
Schenck v. United States 16:328 
sedition 16:385 
text 5:219 
FIRST INTERNATIONAL see 
INTERNATIONAL, SOCIALIST 
FISCAL POLICY 7:293 
economics 6:330-332 
economy, national 6:333-334 
Keynes, John Maynard 11:55 
FISCHER, BOBBY 7:293 
chess 4:305 
FISCHER, EMIL HERMANN 7:294 
FISCHER-DIESKAU, DIETRICH 7:294 
FISCHER VON ERLACH, JOHANN 
BERNHARD 7:294 
FISH (family) 7:294 
FISH 7:294-305 
aging 1:172 
anatomy and physiology 7:295-296, 
7:297 


circulatory system 4:400 
molting 13:23 

respiratory system 16:55-56 
teeth 18:148 


animal communication 1:40/ 
animal migration 1:407, 1:408, 
1:409, 1.410 
aquarium 2:54-55 
Chondrichthyes 4:370 
classification 7:304-305 
coloration, biological 5: 109 
deep-sea life 6:54-55 
evolution 7:161-163, 7:303-304 
fish farming 7:305 
fishing (sport) 7:306-307 
flatfish 7:333-335 
fossil record 
coelacanth 5: 78-79 
gas bladder 7:299 
lateral line system 7:302 
Osteichthyes 14:149 
reproduction 7:302-303 
shellfish 17:34-35 
tropical fish 18:347-349 
urine 19:93 
FISH, HAMILTON see FISH (family) 
FISH FARMING 7:305 
FISH HAWK see OSPREY 
FISHER, GEOFFREY FRANCIS 7:305- 
306 
FISHER, SAINT JOHN 7:306 
FISHER OF KILVERSTONE, JOHN 
ARBUTHNOT FISHER, 1ST 
BARON 7:306 
FISHING (sport) 7:306-307 
game laws 8:157 
See also GAME FISH 
FISHING INDUSTRY 7:307-311 
Europe 7:142 
Indians, American 10: 104 
map 7:308 
Newfoundland 13:313 
ocean and sea 14:40 
oil spill 14:69 
United States 
Louisiana 11:378 
world catches 7:311 
See also WHALING 
FISK, JAMES 7:311 
FISK UNIVERSITY 7:312 
FISSION, NUCLEAR 7:312 
atomic bomb 2:252-253 
chain reaction 4:245 
Fermi, Enrico 7:242-243 
Hahn, Otto 9:106 
Joliot-Curie, Frédéric and Irene 
10:384-385 
Meitner, Lise 12:245 
nuclear energy 13:406 
nuclear reactor 13:409-412 
radiometric age-dating 15:370 
rockets and missiles 16:126 
uranium 19:86 
FITCH, JOHN 7:312 
steamboat 17:351-352 
FITZGERALD, EDWARD 7:312 
Rubatyat of Omar Khayyam 16:187 
FITZGERALD, ELLA 7:312 
FITZGERALD, F. SCOTT 7:313 
American literature 1:319 
Fitzgerald, Zelda Sayre 7:313 
Great Gatsby, The 9:14 
FITZGERALD, GARRET 7:313 
FITZGERALD, GEORGE F. 
Fitzgerald-Lorentz contraction 7:314 
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FITZGERALD, ROBERT 7:313 
FITZGERALD, ZELDA SAYRE 7:313 
FITZGERALD-LDRENTZ CONTRACTIDN 
7:314 
Einstein, Albert 6:375 
Lorentz, Hendrik Antoon 11:360-361 
relativity 16:17 
FITZPATRICK, SIR CHARLES 7:314 
FITZPATRICK, THOMAS 7:314 
FITZSIMONS, THOMAS 7:314 
FIUME see RUEKA 
FIVE, THE see RUSSIAN MUSIC 
FIVE CIVILIZED TRIBES 7:314-315 
Cherokee 4:301 
Chickasaw 4:315 
Chocktaw 4:368 
Creek 5:324 
Oklahoma 14:76 
Seminole 16:395 
FIVE NATIONS see IROQUOIS LEAGUE 
FJORD 7:315 
Norway 13:394 
FLACK, AUDREY 7:315 
FLAG 7:315-330 
etiquette 7:330 
heraldry 9:214 
Ross, Betsy 16:175 
signaling 17:74 
FLAG OF CONVENIENCE 
shipping 17:52 
FLAGELLA 7:330-331 
biological locomotion 3:126-127 
comb jelly 5:17 
FLAGELLANTS 7:331 
FLAGET, BENEDICT JOSEPH 7:331 
FLAGG, JAMES MONTGOMERY 
Uncle Sam 18:43, 18:414 
FLAGLER, HENRY M. 
Palm Beach 14:210 
FLAGSTAO, KIRSTEN 7:331 
FLAGSTAFF (Arizona) 7:331 
FLAHERTY, ROBERT JOSEPH 7:331 
documentary 6:181 
FLAMBOYANT GOTHIC STYLE see 
GOTHIC ART AND 
ARCHITECTURE 
FLAME 7:331 
napalm 13:189 
FLAMENCO 7:332 
dance 6:9 
FLAMINGO 7:332 
swamp, marsh, and bog 18:52 
FLAMININUS, TITUS QUINCTIUS 7:332 
FLAMSTEEO, JOHN 7:332 
FLANAGAN, EOWARO J. 7:332 
FLANOERS 7:333 
art and architecture see FLEMISH 
ART AND ARCHITECTURE 
literature see DUTCH AND FLEMISH 
LITERATURE 
FLANNEL 7:333 
FLASH FLOOD see FLOODS AND FLOOD 
CONTROL 
FLASH POINT 7:333 
FLASHBACK see NARRATIVE AND 
DRAMATIC DEVICES 
FLAT-COATEO RETRIEVER 7:333 
FLATBED CYLINDER PRESS see 
LETTERPRESS 
FLATFISH 7:333-335 
flounder 7:355 


halibut 9:113-114 
plaice 15:35 
sole 17:180 
FLATFOOT see FOOT DISORDERS 
FLATHEAD (American Indians) 7:335 
Salish 16:258 
FLATT AND SCRUGGS 7:335 
FLATWORM 7:335 
fluke 7:362 
invertebrate 10:203 
planaria 15:36 
tapeworm 18:115-116 
FLAUBERT, GUSTAVE 7:335-336 
Du Camp, Maxime 6:254 
novel 13:403-404 
realism (literature) 14:402 
FLAVIAN AMPHITHEATER see 
COLOSSEUM 
FLAVIAN DYNASTY 
Rome, ancient 16:161 
FLAVORS ANO FRAGRANCES 7:336 
almond 1:282 
ambergris 1:298 
anise 1:411-412 
aromatic compounds 2:144 
bay leaf 3:14 
bitters 3:157-158 
Clove 5:59 
coriander 5:257 
cumin 5:370-371 
essential oils 7:108 
food additives 7:382 
herbs and spices 9:216 
licorice 11:278-279 
mint 12:390 
nutmeg 14:12 
perfume 14:309 
vanilla 19: 122-123 
FLAX 7:336-337 
linen 11:306 
linseed oil 11:311 
FLAXMAN, JOHN 7:337 
FLEA 7:337 
bubonic plague 3:346-347 
FLEMING, SIR ALEXANDER 7:338 
penicillin 14:292-293 
antibiotics 2:24 
FLEMING, SIR AMBROSE 7:338 
FLEMING, IAN 7:338 
FLEMING, PEGGY 7:338 
FLEMISH ART ANO ARCHITECTURE 
7:338-341 
Bruegel (family) 3:337-338 
David, Gerard 6:25-26 
Dutch art and architecture 6:276- 
281 


Eyck, Jan van 7:187-188 
Goes, Hugo van der 8:34] 
Gossaert, Jan 8:367 
Gothic art and architecture 8:374 
Jordaens, Jacob 10:389 
painting 14:185 
Romanesque art and architecture 
16:147 
tapestry 18:115 
FLEMISH LANGUAGE see GERMANIC 
LANGUAGES 
FLEMISH LITERATURE see DUTCH AND 
FLEMISH LITERATURE 
FLETCHER, JOHN see BEAUMONT, 
FRANCIS, AND FLETCHER, JOHN 


FLEURY, ANDRE HERCULE DE 7:341- 
342 


FLEXNER, ABRAHAM 7:342 
FLICKER 7:342 
FLIGHT 7:342 
bird 3:138, 3:139 
insect 10:170 
See also AIRCRAFT; AVIATION 
FLIGHT, HUMAN-POWERED 7:342-343 
glider 8:327-328 
FLINDERS, MATTHEW 7:343 
FLINT see CHERT AND FLINT 
FLINT (Michigan) 7:343 
FLINTLOCK see MUSKET 
FLINTSHIRE (Wales) 7:343 
FLIR (Forward Looking Infrared) 
night sight 13:336 
FLOOD see DELUGE 
FLOODPLAIN 7:343-344 
oxbow lake 14:163 
FLOODS AND FLOOD CONTROL 7:344- 
346 
Delta Plan 6:71 
dike (engineering) 6:145-146 
Florence (Italy) 7:347 
irrigation 10:246-248 
levee 11:259 
river delta 16:103 
thunderstorm 18:242-243 
United Kingdom 19:21 
FLORENCE (Italy) 7:346-347 
academy 1:64 
art and architecture 2: 92-93, 2:150- 
15] 


Brunelleschi, Filippo 3:340 
cathedral 2:92, 2:143, 6:200 
Cimabue 4:391-392 
Donatello 6:207-208 
Gaddi (family) 8:140 
Ghiberti, Lorenzo 8:294-295 
Ghirlandaio, Domenico 8:295 
Giotto di Bondone 8: 309-310 
Italian art and architecture 
10:270, 10:271 
Mannerism 12:101-102 
Masaccio 12:161 
Michelangelo 12:324-327 
Michelozzo 12:327 
Nanni di Banco 13:188 
Pollaiuolo (family) 15:103 
Renaissance art and architecture 
16:31, 16:32 
Rossellino (family) 16:176-177 
sculpture 16:364, 16:365 
Uffizi 18:403 
history 7:347 
Dante Alighieri 6:13-14 
Machiavelli, Nicolo 12:15, 12:16 
Medici (family) 12:221-222 
Renaissance 16:30 
Savonarola, Girolamo 16:316-317 
FLORES, JUAN JOSE 7:347 
FLOREY, SIR HOWARD WALTER see 
PENICILLIN 
FLORICULTURE 7:347-348 
gardening 8: 169-171 
greenhouse 9:4/ 
horticulture 9:316-317 
Netherlands 13:259 
FLORIDA 7:348-354 
Cape Canaveral 4:112-113 


cities see specific city names 
economic activity 7:353 
education and cultural activity 
7:352-353 
flag 7:349 
government and politics 7:353 
history 7:353-354 
de Soto, Hernando 6:40 
Laudonniére, René Goulaine de 
11:197 
Menéndez de Avilés, Pedro 12:259 
Ponce de Leon, Juan 15:121-122 
land and resources 7:348-351 
map 7:350 
people 7:351-352 
physical features 
Everglades 7:155-156, 18:52, 
18:53 
Okefenokee Swamp 14:71 
rivers and lakes 7:349 
Okeechobee, Lake 14:70 
seal, state 7:349 
Walt Disney World 6:167-168 
FLORIDA, STRAITS OF 7:354 
FLORIDA CURRENT 
Gulf Stream 9:85-86 
FLORIDA KEYS 7:354 
FLOTSAM, JETSAM, AND LAGAN 7:354- 
355 
FLOUNDER 7:355 
flatfish 7:334 
FLOUR 7:355 
bread 3:290 
windmills and wind power 19:380- 
381 


a 


FLOWCHART 7:355-356 
algorithm 1:268 
FLOWER 7:356-361 | 
classification 7:360-361 
coloration, biological 5:/09 
floriculture 7:347-348 
gardening 8:170 | 
plant 15:43, 15:44 
pollination 15: 105 
structure 7:356-358 
See also specific flower names ] 
FLOWERS OF EVIL, THE (poetry) see t 
BAUDELAIRE, CHARLES 
FLOYD, CARLISLE 7:361 
FLOYD, JOHN BUCHANAN 7:361 
FLOYD, PRETTY BOY 7:361 
FLU see INFLUENZA 
FLUGELHORN 7:361 
FLUID see FLUID MECHANICS; LIQUID = 
FLUIO MECHANICS 7:361-362 
Bernoulli, Daniel 3:89 
Bernoulli's Law 3:90 
hydraulic systems 9:397 
magnetohydrodynamics 12:47-48 f 
Pascal’s law 14:259 
Reynolds, Osborne 16:68 . 
FLUIOIZED BED COMBUSTION 7:362 | 
FLUKE 7:362 
flatworm 7:335 
FLUORESCENCE 7:362-363 
fluorite 7:364 
fluoroscope 7:365 
luminescence 11:397 
phosphor 14:386-387 
photochemistry 14:388-389 
FLUORESCENT LIGHT 7:363 
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inductor 10:134 
lighting devices 11:291-292 
sunlamp 18:26 
FLUORIDATION 7:363 
dentistry 6:89 
FLUORINE 7:363-364 
fluorocarbon 7:364-365 
vitamins and minerals 19:221 
FLUORITE 7:364 
FLUOROCARBON 7:364-365 
Freon 8:85 
ozone layer 14:170 


FLUOROSCOPE 7:365 
radiology 15:367, 15:368 
FLUTE 7:365 
African music 1:158 
fife 7:258 
Galway, James 8:154 
piccolo 15:5 


Rampal, Jean Pierre 15:382 
recorder 15:407-408 
FLY 7:365-367 
horsefly 9:31/4 
housefly 9:332 
midge 12:351 
mosquito 13:97-98 
tsetse 18: 360-361 
FLYCATCHER (bird) 7:367 
pewee 14:352 
phoebe 14:381 
robin 16:111 
warbler 19:257 
FLYCATCHER (plant) see 
CARNIVOROUS PLANTS 
FLYING BUTTRESS see BUTTRESS 
FLYING FISH 7:367 
FLYING LEMUR see COLUGO 
FLYING SAUCER see UNIDENTIFIED 
FLYING OBJECT 
FLYING SHUTTLE 
loom 11:358 
FLYING SQUIRREL 7:367-368 
FLYING TIGERS see CHENNAULT, 
CLAIRE L.; P-40 
FLYNN, ELIZABETH GURLEY 7:368 
FLYNN, ERROL 7:368 
FLYWHEEL 7:368 
FM see FREQUENCY MODULATION 
FM RADIO 7:368 
Armstrong, Edwin 2:136 
frequency modulation 8:85 
radio 15:351-352 
radio and television broadcasting 
15:362 
FOCAL LENGTH 
lens 11:242 
FOCAL POINT see LENS 
FOCH, FERDINAND 7:368-369 
World War | 20:21, 20:22 
FOEHN 
chinook (wind) 4:362 
FOG 7:369 
cloud 5:57 ‘ 
weather modification 19:302 


fencing 7:236 

FOIX (France) 7:369 

FOKINE, MIKHAIL 7:369 
ballet 2:352 2:353 
choreography 4:373, 4:374 
Pavlova, Anna 14:274 


FOKKER, ANTHONY HERMANN GERARD 
7:369 


FOLD (geology) 7:369-370 
syncline and anticline 18:79 
FOLEY, THOMAS S. 7:370 
FOLGER SHAKESPEARE LIBRARY 
7:370-371 
FOLIATION 7:371 
FOLIC ACID 
vitamins and minerals 19:219-220 
FOLIES-BERGERE 7:371 
Baker, Josephine 2:341 
FOLK ART 7:371-374 
antique collecting 2:34 
Latin American art and architecture 
11:186, 11:189 
Moses, Grandma 13:95-96 
needlework 13:237 
Scandinavian art and architecture 
16:323-324 
scrimshaw 16:360-361 
Southeast Asian art and 
architecture 17:234 


FOLK OANCE 7:374-376 


dance 6:5, 6:8, 6:9 

de Mille, Agnes 6:38 

fertility rites 7:247 

flamenco 7:332 

hora 9:298 

jig 10:362 

Moiseyev, Igor Aleksandrovich 13:15 
morris dance 13:87 

square dance 7:375, 17:319 


FOLK MEDICINE 7:376-377 


faith healing 7:199-200 
hallucinogens 9:117 
medicine, traditional 12:234-236 


FOLK MUSIC 7:377-379 


ballad 2:350 
England 
Grainger, Percy 8:392 
Hungary 
Bartok, Béla 2:395 
Kodaly, Zoltan 11:91 
mandolin 12:91 
Russia 
Balakirev, Mily Alekseyevich 2:343 
Spain 
Spanish music 17:286 
United States 
Baez, Joan 2:335 
Collins, Judy 5:90 
Dyer-Bennett, Richard 6:286 
Dylan, Bob 6:286 
Guthrie, Woody and Arlo 9:92 
Ives, Burl 10:291 
Leadbelly 11:215 
Lomax (family) 11:347 
Mitchell, Joni 12:410 
Odetta 14:56 
Ritchie (family) 16:100 
Seeger, Pete 16:386 
Simon and Garfunkel 17:84-85 
yodel 20:80 
zither 20:118 


FOLK SONG see FOLK MUSIC 
FOLKLORE 7:379 


African-American literature 1:142 
Ansky, Shloime 2:4 

brownie 3:334 

Bunyan, Paul 3:376 


Chapman, John 4:259 

fairy 7:198-199 

Fink, Mike 7:278 

Finn mac Cumhail 7:283 

Geoffrey of Monmouth 8:224 

giants 8:297-298 

Groundhog Day 9:60 

Hurston, Zora Neale 9:389 

incubus 10:67 

jinni 10:364 

mermaid 12:272 

Pecos Bill 14:283 

Puck 15:287-288 

superstition 18:31 

vampire 19:113 

werewolf 19:322 

See also LEGEND; MYTHOLOGY 
FOLKTALE 7:379 

Cinderella 4:393 

fairy tale 7:199 

“Hansel and Gretel” 9:132 

See also FABLE; LEGEND 
FOLKWAYS 7:379 

norm, social 13:357 

Sumner, William Graham 18:18 

FOLLICLE STIMULATING HORMONE see 
HORMONE, ANIMAL; PITUITARY 
GLAND 

FOLSOM CULTURE 7:380 

FON 

Benin 3:71 

FONDA (family) 7:380 

FONSESCA, MANUEL DEODORO DA 
7:380 

FONTAINE, JEAN DE LA see LA 
FONTAINE, JEAN DE 

FONTAINEBLEAU (France) 7:380 

FONTAINEBLEAU, CHATEAU DE 7:380, 
7:381 

Renaissance art and architecture 
16:35 
FONTAINEBLEAU, SCHOOL OF 7:380- 
381 
Mannerism (art) 12:102 
Primaticcio, Francesco 15:220 
Renaissance art and architecture 
16:35 
Rosso Fiorentino 16:178 

FONTANA, DOMENICO 7:381 

FONTANE, THEOOOR 7:381 

FONTANNE, LYNN see LUNT, ALFRED, 
AND FONTANNE, LYNN 

FONTEYN, OAME MARGOT 7:381-382 

FOOCHOW (China) see FUZHOU 
(Foochow) (China) 

FOOD see AGRICULTURE AND THE 
FOOD SUPPLY; COOKING; DIET, 
HUMAN; FOOD ADDITIVES; FOOD 
INDUSTRY; FOOD 


PRESERVATION; HEALTH FOODS; 


NUTRITION, HUMAN; specific 
foods 
FOOD ADOITIVES 7:382 
Food and Drug Administration 7:383 
food preservation 7:386 
monosodium glutamate 13:45 
nitrite 13:343 
sweetener, artificial 18:62 
FOOD ANO AGRICULTURE 
ORGANIZATION 7:382-383 
FOOD AND DRUG ADMINISTRA- 


TION 7:383 
animal experimentation 1:403-404 
birth control 3:151 
consumer protection 5:225 
cosmetics 5:274 
drug 6:247 
heart, artificial 9:177 
ice cream 10:10 
microwave oven 12:338 
pharmaceutical industry 14:355 
pharmacy 14:356 
sugar 18:/ 
sulfites 18:12 
FOOD CHAIN see ECOLOGY; NUTRIENT 
CYCLES 
FOOD INOUSTRY 7:383-385 
agriculture, history of 1:179 
cost/price factors 7:385 
food additives 7:382 
food preservation 7:386-387 
Hartford, Huntington 9:150 
Heinz, Henry John 9:190-191 
organic chemistry 14:136 
packaging 14:178 
pasteurization 14:264-265 
poultry 15:161-162 
sugar production 18:/-9 
supermarket 18:29 
See also BAKING INDUSTRY; BREAD; 
BREAKFAST CEREAL; COOKING 
FOOD FOR PEACE (program) 
agriculture and the food supply 
1:181 
FOOD POISONING ANO INFECTION 
7:385-386 , 
poison 15:81 
ptomaine poisoning 15:284 
FOOD PRESERVATION 7:386-387 
canning 4:104-105 
dehydration 6:61 
freeze-drying 8:59 
frozen food 8:101 
nitrite 13:343 
packaging 14:178 
pasteurization 14:264-265 
pickling 15:6 
refrigeration 16:8-9 
sulfites 18:12 
FOOD STAMP PROGRAM 7:387 
FOOD STORE see SUPERMARKET 
FOOD SUPPLY see AGRICULTURE AND 
THE FOOD SUPPLY 
FOOL 7:387 
FOOLS, FEAST OF 7:387 
FOOL’S GOLD see PYRITE 
FOOT 
human body 9:357 
skeleton, human 17:102, 17:103 
See also HOOF, NAIL, AND CLAW 
FOOT, MICHAEL 7:387 
FOOT-ANO-MOUTH DISEASE 7:387 
diseases, animal 6:162 
FOOT-BINDING 7:387 
women in society 19:404, 19:405 
FOOT OISORDERS 7:387-388 
clubfoot 5:61, 7:388 
podiatry 15:77 
skin diseases 17:107 
FOOTBALL 7:388-394 
American Conference (NFL) 
champions (table) 7:393 
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American Football League 
champions (table) 7:394 
Baugh, Sammy 3:10 
Berry, Raymond 3:92 
Blanchard, Doc 3:171 
Blanda, George 3:172 
Brown, Jim 3:331-332 
Brown, Paul 3:333 
Bryant, Bear 3:344 
Butkus, Dick 3:399 
Camp, Walter 4:60 
Davis, Glenn 6:29 
Graham, Otto 8:391-392 
Grange, Red 8:397 
Groza, Lou 9:66 
Halas, George 9:111 
history 7:390-392 
Hornung, Paul 9:304 
Hutson, Don 9:392 
Lombardi, Vince 11:347 
Luckman, Sid 11-390 
Nagurski, Bronko 13:184 
National Conference (NFL) 
champions (table) 7:393 
National Football League champions 
(table) 7:393 
Nevers, Ernie 13:268-269 
Pop Warner Football 15:124 
professional 7:392-393 
Robinson, Eddie 16:112 
Rockne, Knute 16:127 
Rozelle, Pete 16:187 
rules 7:388-390 
Simpson, 0. J. 17:86 
Stabler, Ken 17:324 
Stagg, Amos Alonzo 17:327 
Starr, Bart 17:340 
Staubach, Roger 17:349 
Super Bowl champions (table) 7:394 
Tarkenton, Fran 18:119 
Thorpe, Jim 18:237 
Unitas, Johnny 19:16 
Warner, Pop 19:258 
Wilkinson, Bud 19:364 
FOOTE, ANOREW HULL 7:394 
FOOTE, HORTON 7:394 
FORAMINIFERA 7:394-395 
paleoclimatology 14:197 
sediment, marine 16:383 
FORBES, JOHN 7:395 
FORBIOOEN CITY 7:395 
Beijing (Peking) (China) 3:48, 3:49 
Chinese art and architecture 4:355, 
4:356 
FORCE (physics) 7:395-396 
dyne 6:286-287 
friction 8:89 
laws of motion 11:211 
pound 15:162 
pressure 15:212-213 
statics 17:346 
FORD (family) 7:396 
assembly line 2:214 
automotive industry 2:299 
Kahn, Albert 11:5-6 
manufacturing, history of 12:109 
Model T 13:3 
FORD, FORD MADOX 7:396-397 
FORD, GERALD R. 7:397-398 
pardon 14:243 
president of the United States 


FOOTE, ANDREW HULL 


15:207, 15:208 
FORD, HENRY see FORD (family) 
FORD, JOHN (film director) 7:398 
Academy Awards 1:65 
Wayne, John 19:297 
FORD, JOHN (playwright) 7:398 
FORO, WHITEY 7:398-399 
FORD FOUNDATION 7:399 
Bundy, McGeorge 3:373 
Ford (family) 7:396 
FORD MOTOR COMPANY see FORD 
(family) 
FORD TRIMOTOR (aircraft) 7:399 
FOROHAM UNIVERSITY 7:399 
FORECLOSURE see MORTGAGE 
FOREIGN AIO 7:399-400 
Agency for International 
Development 1:170 
agriculture and the food supply 
1:181, 1:185 
CARE (Cooperative for American 
Relief Everywhere) 4:134 
cold war 5:85 
famine 7:207 
Lend-Lease 11:239 
Marshall Plan 12:143 
Point Four Program 15:81 
Truman, Harry S. 18:356 
United Nations Children’s Fund 
19:30 
FOREIGN EXCHANGE see EXCHANGE 


RATE 
FOREIGN LEGION see FRENCH FOREIGN 
LEGION 
FOREIGN POLICY 7:400-402 
defense, national 6:58 
foreign service 7:402 
intelligence operations 10:177-178 
international law 10:191-192 
isolationism 10:261 
Manifest Destiny 12:95 
neutrality 13:262-263 
Nonaligned Movement 13:355-356 
North Atlantic Treaty Organization 
13:373 
nuclear strategy 13:413-415 
political science 15:101 
sanctions 16:279 
treaty 18:331 
FOREIGN SERVICE 7:402 
consul 5:224 
extraterritoriality 7:186-187 
FOREIGN TRADE see INTERNATIONAL 
TRADE 
FOREMAN, GEORGE 7:402 
FORENSIC SCIENCE 7:402-403 
autopsy 2:304 
Bertillon, Alphonse 3:93 
genetic engineering 8:211 
FOREST SERVICE, U.S. see NATIONAL 
FOREST SYSTEM 
FORESTER, C. S. 7:403 
FORESTS ANO FORESTRY 7:403-406 
conservation 7:406 
ecology 6:325-329 
fire prevention and control 7:287- 
288, 1:405 
habitat 9:101 
jungle and rain forest 10:408-409 
lumber 11:394-396 
management 7:405 


National Forest System 13:203 

Oregon 14:125 

products 7:404-405 

See also specific product names, 
e.g., WOOD 

tree 18:333-334 

Washington (state) 19:265, 19:266 
FORGE 7:406-407 
FORGERY 7:407 

counterfeiting 5:301 

fraud 8:47 

literary fraud 11:320-321 
FORGERY IN ART 7:407 
FORGET-ME-NOT (botany) 7:407-408 
FORGETTING see MEMORY 
FORLI (Italy) 7:408 
FORMALOEHYDE 7:408 
FORMAN, MILOS 7:408 
FORMIC ACIO 7:408 
FORMOSA see TAIWAN 
FORMULA ONE 

automobile racing 2:295, 2:296 
FORREST, EDWIN 7:408 

Astor Place riot 2:218 
FORREST, JOHN, 1ST BARON FORREST 


7:408 
FORREST, NATHAN BEDFORO 7:408 
African Americans 1:145 
FORRESTAL, JAMES V. 7:408-409 
FORSTER, E. M. 7:409 
FORSYTE SAGA, THE (novels) see 
GALSWORTHY, JOHN 
FORSYTH, JOHN 7:409 
FORSYTHIA 7:409 
shrub 17:63 
FORT BENNING (Georgia) 7:409-410 
FORT BRAGG (North Carolina) 7:410 
FORT-OE-FRANCE (Martinique) 7:410 
FORT OEARBORN (Illinois) 7:410 
FORT OIX (New Jersey) 7:410 
FORT DONELSON see FORT HENRY AND 
FORT DONELSON 
FORT DUQUESNE (Pennsylvania) 7:410 
Forbes, John 7:395 
FORT HENRY AND FORT OONELSON 
(Tennessee) 7:410 
FORT HOOO (Texas) 7:410 
FORT KNOX (Kentucky) 7:410 
FORT-LAMY (Chad) see N'DJAMENA 
(Chad) 
FORT LAVOEROALE (Florida) 7:410- 
All 
FORT McHENRY (Maryland) 7:411 
FORT MOULTRIE (South Carolina) 
7:411 
FORT NIAGARA (New York) 7:411 
FORT SMITH (Arkansas) 7:411 
FORT SUMTER (South Carolina) 7:411 
Civil War, U.S. 5:13, 5:14 
South Carolina 17:228 
FORT TICONDEROGA see TICONDEROGA 
FORT WAYNE (Indiana) 7:411-412 
FORT WORTH (Texas) 7:412 
FORTALEZA (Brazil) 7:412 
FORTAS, ABE 7:412 
FORTH, RIVER 7:412 
FORTIFICATION 7:412-414 
ancient and medieval 
Maiden Castle 12:54 
castle 4:173-175 
France 


Maginot Line 12:41-42 
Krak des Chevaliers 11:109 
technology, history of 18:144-145 
See also specific fort headings 
FORTRAN see COMPUTER LANGUAGES 
FORTUNA (mythology) 7:414 
FORTUNE (periodical) 
Luce, Henry Robinson 11:389 
FORTUNE-TELLING 7:414-415 
card games 4:13] 
divination 6:172 
tarot 18:120 
FORTUNE 500 7:415 
FORTY-NINERS see GOLD RUSH 
FORUM 7:415 
FOSS, LUKAS 8:3 
FOSSA 8:3 
FOSSE, BOB 8:3 
FOSSEY, DIAN 8:3 
FOSSIL FUELS see COAL AND COAL 
MINING; ENERGY SOURCES; 
NATURAL GAS; PETROLEUM 
FOSSIL RECORD 8:3-8 
amber 1:297-298 
amphibians 1:347-348 
badlands 2:334 
bird 3:138 
Archaeopteryx 2:84-85 
cave 4:204 
cave dwellers 4:204-205 
chalk 4:247 
coprolite 5:249 
Earth, geological history of 6:297- 
300 


Ediacaran fauna 6:340 
evolution 7: 160-165 
extinction (geology) 7:182 
fish 7:303-304 
coelacanth 5: 78-79 
shark 17:24 
fungi 8:119 
geologic time 8:230 
geology 8:231 
ice ages 10:8 
insect 10:170 
ant 2:6 
invertebrate 10:203 
La Brea Tar Pit 11:123-124 
mammal 12:82-83, 12:86 
Homo erectus 9:282, 9:283 
mammoth 12:88 
marsupial 12:144-145 
marine invertebrate 
ammonoid 1:342 
conodont 5:195 
crinoid 5:336 
foraminifera 7:395 
trilobite 18:340-34/ 
paleoclimatology 14:196-197 
paleoecology 14:197-198 
paleogeography 14:198 
paleomagnetism 14:203-204 
paleontology 14:204 
plant 
botany 3:246 
conifer 5:187 
flower 7:356 
horsetail 9:316 
orchid 14:120 
paleobotany 14:195-196 
pteridophyte 15:282 
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pollen stratigraphy 15:104 
reptile 16:48-49 
dinosaur 6:149-153 
Iguanodon 10:35 
plesiosaur 15:68-69 
pterosaur 15:282-283 
snake 17:139 
Triceratops 18:338 
Sedgwick, Adam 16:382 
stratigraphy 17:391 
stromatolite 17:399 
swamp, marsh, and bog 18:53 
FOSTER, ABIGAIL 8:8 
FOSTER, STEPHEN 8:8 
American music 1:323 
FOSTER, WILLIAM Z. 8:8 
FOSTER CARE see ADOPTION AND 
FOSTER CARE 
FOUCAULT, JEAN 8:8-9 
FOUCAULT, MICHEL 8:9 
FOUCAULT PENDULUM 8:9 
FOUCHE, JOSEPH 8:9 
FOUNDATION, BUILDING 8:9-10 
bridge (engineering) 3:305 
caisson 4:17 
house (in Western architecture) 
9:328 
FOUNDATIONS ANO ENOOWMENTS 
8:10-11 
Ford Foundation 7:399 
fund-raising 8:113 
Mellon Foundation 12:249 
National Foundation on the Arts and 
the Humanities 13:204 
Peabody, George 14:276 
Rockefeller Foundation 16:119 
Sage, Russell 16:236-237 
Sloan Foundation 17:124 
FOUNDRY see CASTING; FORGE; 
METALLURGY; TOOL AND DIE 
MAKING 
FOUNTAINS 8:11-12 
FOUQUET, JEAN 8:12 
FOUQUET, NICOLAS 8:12 
FOUR-COLOR THEOREM 8:12 
proof, mathematical 15:245 
FOUR-EYEO FISH 8:12 
FOUR FREEDOMS 8:12 
4-H PROGRAM 8:12-13 
agricultural extension service 1:175 
FOUR HORSEMEN OF THE 
APOCALYPSE, THE 8:13 
German art and architecture 8:254 
FOUR QUARTETS (poems) 8:13 
Eliot, T. S. 7:6 
FOURIER, CHARLES 8:13 
FOURIER ANALYSIS 8:13 
harmonics 9:141 
FOURTEEN POINTS 8:13 
disarmament 6:159 
League of Nations 11:216 
Paris Peace Conference 14:248 
Wilson, Woodrow 19:376. 
World War | 20:20, 20:23 
14TH AMENDMENT 8:13-14 
African Americans 1:145, 1:146 
equal protection of the laws 7:87 
Escobedov. Illinois 7:101 
Holmes, Oliver Wendell, Jr. 9:274 
naturalization 13:215 
Plessyv. Ferguson 15:69 


Reconstruction 15:407 
Roev. Wade and Doe v. Bolton 
16:134 
text 5:220-221 
trial 18:337 
4TH AMENDMENT see BILL OF RIGHTS; 
CONSTITUTION OF THE UNITED 
STATES 
FOURTH DIMENSION see RELATIVITY 
FOURTH ESTATE 8:14 
“journalism: 10:395-398 
FOURTH REPUBLIC see FRANCE, 
HISTORY OF 
FOWLER, H. W. 8:14 
FOWLES, JOHN 8:14 
FOX (American Indians) 8:14 
FOX (animal) 8:14-15 
FOX, CHARLES JAMES 8:15 
FOX, GEORGE 8:15 
Friends, Society of 8:90 
FOX, MARGARET 
spiritualism 17:308 
FOX, VIRGIL 8:15 
FOX TERRIER 8:15-16 
FOXE, JOHN 8:16 
FOXGLOVE 8:16 
FOXHOUND see AMERICAN FOXHOUND; 
ENGLISH FOXHOUND 
FOX-TROT 8:16 
FOXX, JIMMIE 8:16 
FOYT, A. J. 8:16 
FRA ANGELICO see ANGELICO, FRA 
FRACASTORO, GIROLAMO 
bacteria 2:331 
FRACTAL see GEQMETRY, FRACTAL 
FRACTION 8:16-17 
number 14:4 
rational number 15:392 
FRACTIONATION 8:17 
distillation 6:/70-171 
phase equilibrium 14:358 
FRACTURE (medicine) 8:17 
radiology 15:368 
FRAGILE X SYNDROME 8:17 
FRAGONARD, JEAN HONORE 8:17-18 
rococo style 16: 130 
FRAGRANCES see FLAVORS AND 
FRAGRANCES 
FRANCE 8:18-24 
agriculture and fishing 8:23 
archaeology 
Lascaux 11:180-181 
Terra Amata 14:20] 
Vallonet Cave 19:112 
army 
French foreign legion 8:68-69 
art and architecture see FRENCH 
ART AND ARCHITECTURE 
cities see specific names 
climate 8:19 
mistral 12:409 
dance 6:7 
ballet 2:351-352, 2:353, 2:357 
Lifar, Serge 11:282 
economic activity 8:19, 8:22-24 
education 6:343-344, 8:22 
lycée 11:410 
energy and power 8:23 
hydroelectric power 9:399 
nuclear energy 13:407 
flag 8:19 


government 8:19, 8:24 
communism 5:138 
socialism 17:159 
health 8:22 
history see FRANCE, HISTORY OF 
land and resources 8:18-21 
language see ROMANCE 
LANGUAGES—French 
libraries 
Bibliotheque Nationale 3:107 
literature see FRENCH LITERATURE 
map 8:20 
mining 8:23 
national anthem 
“Marseillaise, La” 12:141 
overseas departments and 
territories see specific names 
people 8:19, 8:21-22 
physical features 
Massif Central 12:178 
Mont-Saint-Michel 13:49 
Pyrenees 15:308-309 
Riviera 16: 104-105 
Vosges 19:233 
political parties 15:100 
regions see specific region names 
resources 8:21 
rivers, lakes, and waterways 8:19- 


Aisne River 1:212 
Garonne River 8:175 
Isére River 10:250-251 
Loire River 11:346 
Marne River 12:134 
Sadne River 16:291 
Seine River 16:387 
Somme River 17:188 
space program see SPACE 
EXPLORATION; SPACE 
PROGRAMS, NATIONAL 
theater 
acting 1:79 
Bernhardt, Sarah 3:88-89 
Comédie Francaise, La 5:118 
Folies-Bergere 7:3/1 
French literature 8:78 
music hall, vaudeville, and 
burlesque 13:152 
Talma, Frangois Joseph 18:101 
theater, history of the 18:212 
theater of the absurd 18:2/6 
trade and tourism 8:24 
transportation 8:23-24 
railroad 15:376, 15:377, 15:378- 
379, 18:328 
roads and highways 16:106 
vegetation and animal life 8:20-21 
wine 19:383 
FRANCE, HISTORY OF 8:24-32 
Action Francaise 1:81 
Algeria 1:267 
Alsace-Lorraine 1:285 
American Revolution 1:334-335, 
1:337 
Angevins (dynasties) 1:381 
Aquitaine 2:57 
Arab-Israeli Wars 2:58 
Arabs 2:63 
Barre, Raymond 2:393 
Bastille 2:415 
Bergson, Henri 3:80-8/ 


Bidault, Georges 3:110 
bill of rights 
French Declaration of the Rights 
of Man 3:116 
Blanc, Louis 3:171 
Blanqui, Louis Auguste 3:172 
Bonaparte (family) 3:211-212 
Boulanger, Georges 3:252 
Bourbon (dynasty) 3:253 
Bourbon reconstruction 8:28 
Briand, Aristide 3:300 
calligraphy 4:40 
Cambodia 4:46, 4:48-49 
Canada, history of 4:/6-77 
Capetian kingdom 8:26-27 
Capetians (dynasty) 4:116 
Carnot (family) 4:145 
Carolingian kingdom 8:25-26 
Catherine de Médici 4:191-192 
civil law 5:5, 5:6 
Clemenceau, Georges 5:41] 
Colbert, Jean Baptiste 5:83 
Comédie Francaise, La 5:118 
Commune of Paris 5:/28 
Condé (family) 5:169 
conscription 5:197 
Consulate 5:224-225 
cooking 5:237 
cordon bleu 5:256 
Escoffier, Auguste 7:101 
cosmetics 5:273 
costume 5:288, 5:290, 5:291, 5:292, 
B20 
fashion design 7:218-220 
Crimean War see CRIMEAN WAR 
Daladier, Edouard 5:406 
dauphin 6:25 
de Gaulle, Charles 6:36 
Directory 6:158 
Dreyfus affair 6:241 
Enlightenment 7:70-71, 8:28-29 
Fashoda Incident 7:220 
Ferry, Jules Francois Camille 7:246 
feudalism 7:250-251 
Franco-Prussian War see FRANCO- 
PRUSSIAN WAR 
French colonial empire 8:67-68 
French and Indian Wars see FRENCH 
AND INDIAN WARS 
French Revolution see FRENCH 
REVOLUTION 
French Revolutionary Wars see 
FRENCH REVOLUTIONARY WARS 
Fronde 8:95 
Gambetta, Léon 8:155 
Gaul 8:184 
general strike 8:201 
Génet, Edmond 8:202 
Germany, history of 8:279 
See also ALSACE-LORRAINE 
Grand Alliance, War of the 8:394 
Guise (family) 9:83 
Herriot, Edouard 9:225 
historians 
Guizot, Francois 9:84 
Saint-Simon, Louis de Rouvroy, 
Duc de 16:251 
Taine, Hippolyte Adolphe 18:96 
Huguenots 9:350- 35] 
Camisards 4:59-60 
Religion, Wars of 16:23-24 
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FRANCE, HISTORY OF 


Saint Bartholomew's Day 

Massacre 16:240 

Hundred Years’ War see HUNDRED 

_ YEARS’ WAR 

Ile-de-France 10:36 

Italian Wars 10:278 

Jacquerie 10:304 

Jews 10:359 

Joan of Arc, Saint 10:364-365 

John the Fearless, Duke of Burgundy 
10:369 

Lamartine, Alphonse de 11:149 

liberalism 11:268 

Louis Philippe, King of France 
11:368 

Louis XIV, King of France 11:370- 
372 

Louisiana Purchase 11:380-381 

Maginot Line 7:414, 12:41-42 

Malraux, André 12:76 

manorialism 12:104 

Merovingian kingdom 8:25 

metric system 12:301 

Mitterrand, Francois 12:412 

Montmorency, Anne Duc de 13:61 

Napoleon |, Emperor of the French 
(Napoléon Bonaparte) 13:190- 
192 


Napoleon Ill, Emperor of the French 
13:192-193 

Napoleonic Wars see NAPOLEONIC 
WARS 


New France 13:274 

Normans 13:359 

Opium Wars 14:108 

Orléans (dynasty) 14:140 

parlement 14:251 

Poincaré, Raymond 15:80 

republics 8:31-32 

Restoration 16:59 

Revolutionary and Napoleonic era 
8:29-30 

Revolutions of 1848 16:65 

Roman period 8:25 

rulers (table) 8:29 

See also specific names 

Salic law 16:256 

Seven Years’ War see SEVEN YEARS’ 
WAR 

silk 17:80 

socialism 17:156, 17:157, 17:158, 
17:159 

Spanish Succession, War of the see 
SPANISH SUCCESSION, WAR OF 
THE 

States-General 17:345-346 

student movements 17:403 

Talleyrand-Périgord, Charles 
Maurice de 18:100-101 

Thiers, Adolphe 18:227-228 

Thirty Years’ War see THIRTY YEARS’ 
WAR 

titles of nobility and honor (table) 
18:268 

Triple Alliance 18:343 

Turgot, Anne Robert Jacques 18:377 

university 19:78-79 

Valois (dynasty) 19:112-113 

Versailles, Palace of 19:158 

Vichy Government 19:166-167 

Vietnam 19:19] 


Vietnam War see VIETNAM WAR 
Waldeck-Rousseau, René 19:242- 
243 
World War | see WORLD WAR | 
World War Il see WORLD WAR II 
XYZ Affair 20:66-67 
FRANCE, ANATOLE 8:32-33 
FRANCHE-COMTE 8:33 
Burgundy 3:380 
FRANCHISE (business) 8:33 
hotel 9:322 
retailing 16:60 
FRANCHISE (political) see SUFFRAGE 
FRANCIA, JOSE GASPAR RODRIGUEZ 
DE 8:33 
FRANCIS, SAM 8:33 
FRANCIS OF ASSISI, SAINT 8:33-34 
stigmata 17:371 
FRANCIS OE SALES, SAINT 8:34 
FRANCIS JOSEPH, EMPEROR OF 
AUSTRIA 8:34 
Taafe, Eduard, Graf von 18:89 
FRANCIS XAVIER, SAINT 8:35 
FRANCIS |, EMPEROR OF AUSTRIA see 
FRANCIS II, HOLY ROMAN 
EMPEROR 
FRANCIS I, KING OF FRANCE 8:35 
Clouet (family) 5:59 
Louvre 11:382 
FRANCIS Il, KING OF FRANCE 8:36 
FRANCIS |, HOLY ROMAN EMPEROR 


8:36 
FRANCIS II, HOLY ROMAN EMPEROR 
8:36 


Holy Alliance 9:276 
FRANCISCANS 8:36 
Francis of Assisi, Saint 8:33-34 
scholasticism 16:339 
Spanish missions 17:284-285 
FRANCIUM 8:36 
FRANCK, CESAR 8:36-37 
Chausson, Ernest 4:278 
Indy, Vincent d’ 10:142 
FRANCK, JAMES 8:37 
FRANCO, FRANCISCO 8:37 
Spain, history of 17:274-275 
Spanish Civil War 17:280-281 
Spanish literature 17:284 
World War Il 20:26 
FRANCO-PRUSSIAN WAR 8:37-39 
Bavaria 3:13 
Commune of Paris 5:128 
FRANCONIA 8:39 
FRANK, ANNE 8:39 
FRANK, JACOB 8:39 
FRANK, ROBERT 8:39 
FRANKEL, ZACHARIAS 8:39-40 
FRANKENSTEIN (novel) 8:40 
science fiction 16:348 
Shelley, Mary Wollstonecraft 17:33 
FRANKENTHALER, HELEN 8:40 
FRANKFORT (Kentucky) 8:40 
FRANKFURT AM MAIN (Germany) 8:40- 
4] 
FRANKFURT PARLIAMENT 8:41 
FRANKFURTER, FELIX 8:41 
Supreme Court of the United States 
18:35 
FRANKINCENSE 8:41-42 
FRANKISTS see FRANK, JACOB 
FRANKL, VIKTOR 8:42 


FRANKLIN, ARETHA 8:42 
soul music 17:196 
FRANKLIN, BENJAMIN 8:42-44 
Adams, John 1:87 
American literature 1.315 
American Philosophical Society 
1:32 


Constitutional Convention 5:209, 
5:223, 5:224 
Declaration of Independence 6:50- 
52 
electricity 6:389-390 
glass harmonica 8:322 
lightning rods 11:293 
physics, history of 14:410 
Poor Richard's Almanack 15:124 
postal services 15:149 
stove 17:385 
Van Doren, Carl 19:116 
FRANKLIN, SIR JOHN 8:44 
Arctic 2:100-101 
Northwest Passage 13:387 
FRANKLIN, JOHN HOPE 8:44 
FRANKLIN, STATE OF 8:44 
Tennessee 18:179 
FRANKLINITE 8:44-45 
FRANKS 8:45 
Carolingians (dynasty) 4:148-149 
Charlemagne, Frankish emperor 
4:262-263 
Clovis 5:60 
France, history of 8:25-26 
Germany, history of 8:275 
Gregory of Tours, Saint 9:46 
Italy, history of 10:285 
Lombards 11:347 
Lothair |, Frankish Emperor 11:364- 
365 


Lotharingia 11:365 
Louis the German, East Frankish 
King 11:367-368 
Merovingian art and architecture 
12:272-273 
Merovingians (dynasty) 12:273 
Pepin the Short, King of the Franks 
14:302 
Verdun, Treaty of 19:149-150 
FRANZ FERDINAND, AUSTRIAN 
ARCHDUKE 8:45-46 
World War | 20:8 
FRANZ JOSEF see FRANCIS JOSEPH, 
EMPEROR OF AUSTRIA 
FRANZ JOSEF LAND 8:46 
FRASER, DAWN 8:46 
FRASER, J. MALCOLM 8:46 
FRASER, JAMES EARLE 8:46 
FRASER, SIMON 8:46-47 
FRASER RIVER 8:47 
FRATERNAL SOCIETIES 8:47 
freemasonry 8:58-59 
Knights of Columbus 11:87 
FRATERNITIES AND SORORITIES 8:47 
FRAUD 8:47 
forgery 7:407 
forgery in art 7:407 
graft 8:390 
literary fraud 11:320-321 
FRAUNHOFER LINES 8:47-48 
FRAZER, SIR JAMES 8:48 
magic 12:41 
FRAZIER, EDWARD FRANKLIN 8:48 


FRAZIER, JOE 8:48 

boxing 3:260 
FREAKE MASTER 

colonial styles in North America 5:98 
FRECKLE 8:48 
FREOERICK (Maryland) 8:48 
FREDERICK |, ELECTOR OF 


BRANDENBURG 8:48 
FREOERICK Ill, KING OF OENMARK 
8:48 


FREDERICK IV, KING OF DENMARK 
8:48 

FREDERICK VI, KING OF DENMARK 
8 


:48-4 
FREDERICK VII, KING OF DENMARK 
8:49 
FREDERICK |, KING OF GERMANY AND 
HOLY ROMAN EMPEROR 
(Frederick Barbarossa) 8:49 
Adrian IV, Pope 1:99 
Germany, history of 8:276 
FREOERICK II, KING OF GERMANY ANO 
HOLY ROMAN EMPEROR 
(Frederick the Great) 8:49-50 
FREOERICK III, KING OF GERMANY 
ANO HOLY ROMAN EMPEROR 
8:50 
FREDERICK |, KING OF PRUSSIA 8:50 
FREDERICK II, KING OF PRUSSIA 
(Frederick the Great) 8:50-51 
Germany, history of 8:279 
Seven Years’ War 16:413-414 
strategy and tactics, military 17:389 
FREDERICK Ill, EMPEROR OF 
GERMANY 8:51 
FREDERICK III, ELECTOR OF SAXONY 
8:51 


FREDERICK V, ELECTOR PALATINE 
8:51 
FREDERICK HENRY, PRINCE OF 
ORANGE 8:51 
FREOERICK WILLIAM, ELECTOR OF 
BRANOENBURG (the Great 
Elector) 8:51-52 
FREOERICK WILLIAM I, KING OF 
PRUSSIA 8:52 
Prussia 15:261 
FREOERICK WILLIAM II, KING OF 
PRUSSIA 8:52 
Prussia 15:261 
FREOERICK WILLIAM III, KING OF 
PRUSSIA 8:52 
Holy Alliance 9:276 
FREDERICK WILLIAM IV, KING OF 
PRUSSIA 8:52 
FREDERICKSBURG (Virginia) 8:52 
FREOERICKSBURG, BATTLE OF 8:52- 
53 
Civil War, U.S. 5:21, 5:22 
FREOERICTON (New Brunswick) 8:53 
FREDONIAN REBELLION 8:53 
FREE AFRICAN SOCIETY see AFRICAN 
METHODIST EPISCOPAL 
CHURCH 
FREE ENTERPRISE SYSTEM see 
CAPITALISM 
FREE FALL 8:53 
motion, planar 13:103 
FREE PORT 8:53 
FREE RADICAL 8:53 
aging 1:172 


ee 
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FREE SCHDDLS 8:53 
FREE SILVER 8:54 
Altgeld, John Peter 1:288 
Bland-Allison Act 3:172 
Bryan, William Jennings 3:343-344 
Populist party 15:132 
FREE-SOIL PARTY 8:54 
Homestead Act 9:281 
Liberty party 11:270 
Robinson, Charles 16:112 
FREE TRADE 8:54 
Cobden, Richard 5:72 
Corn Laws 5:261 
international trade 10:193 
Manchester (England) 12:89 
Ricardo, David 16:81 
Smith, Adam 17:127 
tariff 18:118 
Zollverein 20:119 
See also LAISSEZ-FAIRE 
FREE VERSE see VERSIFICATION 
FREE WILL see WILL (philosophy) 
FREEBOOTER see PIRACY 
FREEDMEN’S BUREAU 8:54-55 
African Americans 1:146, 1:150 
Civil War, U.S. 5:29 
Howard, Oliver 0. 9:340-341 
Reconstruction 15:407 
FREEDOM OF INFDRMATIDN ACT 8:55 
censorship 4:226 
FREEDDM DF THE PRESS 8:55-56 
censorship 4:227 
defamation 6:57-58 
1st Amendment 7:293 
journalism 10:397 
New York Times, The 13:304 
newspaper 13:316-317 
Pentagon Papers 14:302 
privacy, invasion of 15:235 
Zenger, John Peter 20:107-108 
FREEDDM DF RELIGION 8:56-57 
lst Amendment 7:293 
Jefferson, Thomas 10:339 
Moody, Deborah 13:64 
See also CHURCH AND STATE 
FREEDOM RIDES 
Congress of Racial Equality 5:181 
FREEDOM OF THE SEAS see SEAS, 
FREEDOM OF THE 
FREEDDM OF SPEECH 8:57-58 
censorship 4:225-227 
defamation 6:57-58 
1st Amendment 7:293 
Holmes, Oliver Wendell 9:274 
pornography 15:133-134 
Schenck v. United States 16:328 
sedition 16:385 
FREEDOM TRAIN 
Bicentennial, U.S. 3:107 
FREEHDLDER 8:58 
FREEMASDNRY 8:58-59 
Anti-Masonic party 2:28 
FREER, CHARLES LANG 8:59 
FREESIA 8:59 
FREETHINKER see DEISM 
FREETDWN (Sierra Leone) 8:59 
FREEWAY see ROADS AND HIGHWAYS 
FREEZE-DRYING 8:59 
FREEZING PDINT 8:59 
antifreeze 2:28-29 
FREGE, GOTTLDB 8:59-60 


logic 11:344 
FRE! MDNTALVA, EDUARDD 8:60 
FREIBURG IM BREISGAU (Germany) 
8:60 
FRELINGHUYSEN, FREDERICK 
__THEODDRE 8:60 
FREMONT, JDHN C. 8:60 
California 4:34 
Carson, Kit 4:155 
Mexican War 12:309 
Republican party 16:49, 16:50 
FRENCH, DANIEL CHESTER 8:60-61 
FRENCH, JDHN, 1ST EARL OF YPRES 
8:61 
FRENCH ACADEMY see ACADEMIE 
FRANCAISE 
FRENCH ART AND ARCHITECTURE 
8:61-67 
academies of art 1:63-64 
aestheticism 1:117 
Arc de Triomphe de l’Etoile 2:71 
architecture 2:91-93 
Brosse, Salomon de 3:329 
Delorme, Philibert 6:70 
Le Corbusier 11:212-213 
Mansart, Francois 12:104 
art 2:153-154 
Art Nouveau 2:164, 2:165 
Bayeux Tapestry 3:15 
Beaubourg 3:25 
cast-iron architecture 4: 170 
Chartres Cathedral 4:274 
chateau 4:275-276 
Dada 5:400-401 
Directoire style 6:158 
Empire style 7:23-24 
Fauvism 7:225-226 
folk art 7:371-372 
Fontainebleau, Chateau de 7:380 
glassware, decorative 8:324 
Gothic art and architecture 8:368- 
373, 8:374-375 
graphic arts 8:403 
impressionism 10: 56-60 
landscape architecture 11:160 
Louis XIV, King of France 11:371 
Merovingian art and architecture 
12:272-273 
Norman architecture 13:358 
realism (art) 15:402 
Renaissance art and architecture 
16:34-35 
rococo style 16:129-131 
rugs and carpets 16:195 
Saint-Denis (church) 16:241-242 
Sainte-Chapelle 16:252 
Salon 16:260 
sculpture 16:364, 16:365, 16:366 
social realism 17: 150 
tapestry 18:114-115 
Gobelins 3:335 
Versailles, Palace of 19:158 
Viollet-le-Duc, Eugene Emmanuel 
19:206-207 
visionary architecture 19:218 


See also other specific artist, genre, 


and movement names 
FRENCH BULLDDG 8:67 
FRENCH COLDNIAL EMPIRE 8:67-68 
colonialism 5:99 
East India Company, French 6:315 


French foreign legion 8:68-69 
Gallieni, Joseph Simon 8:151 
India, history of 10:80 
Indochina 10:129-130 
map 8:68 
FRENCH EAST INDIA COMPANY see 
EAST INDIA COMPANY, FRENCH 
FRENCH EQUATORIAL AFRICA 8:68 
Congo 5:179 
FRENCH FDREIGN LEGION 8:68-69 
FRENCH GUIANA 8:69 
Devil’s Island 6:117 
flag 8:69 
history 8:69 
land and economy 8:69 
map 8:69 
people 8:69 
FRENCH HDRN 8:70 
FRENCH AND INDIAN WARS 8:70-73 
Braddock, Edward 3:264 
Canada, history of 4:76-78 
Fort Duquesne 7:410 
fur trade 8:124 
Langlade, Charles Michel de 11:167 
map 8:71 
Montcalm, Louis Joseph, Marquis de 
13:56 
New York (state) 13:302 
Rogers, Robert 16:135 
Seven Years’ War 16:413, 16:414 
United States, history of the 19:50 
Washington, George 19:270-271 
Wolfe, James 19:400 
FRENCH LANGUAGE see ROMANCE 
LANGUAGES 
FRENCH LITERATURE 8:73-78 
Académie Frangais 1:62-63 
aestheticism 1:117 
comedy 5:118, 5:119 
Dada 5:401 
essay 7:107 
fable 7:195 
fabliau 7:195 
farce 7:210 
novel 13:402-404 
Provencal literature 15:258 
realism (literature) 15:402-403 
romanticism 16:154 
short story 17:58 
tragedy (drama) 18:314 
See also subheading France under 
specific genres and 
movements; specific author 
names and titles 
FRENCH MUSIC 8:78-79 
Berlioz, Hector 3:86-87 
Couperin (family) 5:303 
Debussy, Claude 6:47-48 
Lully, Jean Baptiste 11:393 
opera 14:01, 14:102, 14:103, 
14:104 


Marquesas Islands 12:134-135 
Society Islands 17:162 
Tahiti 18:95 


FRENCH REVOLUTIDN 8:80-83 


army 2:138 

Bastille 2:415 

Billaud-Varenne, Jean Nicolas 
3:116-117 

Burke, Edmund 3:380 

Carnot (family) 4:145 

civil rights 5:6 

conservatism 5:201 

costume 5:290-291 

Danton, Georges Jacques 6:14 

David, Jacques Louis 6:26 

Directory 6:158 

du Barry, Jeanne Bécu, Comtesse 
6:253 

Fouché, Joseph 8:9 

France, history of 8:29-30 

Girondists 8:311 

guillotine 9:79 

Hébert, Jacques René 9:183 

Lafayette, Marie Joseph Paul Yves 
Roch Gilbert du Motier, Marquis 
de 11:139-140 

Louis XVI, King of France 11:372- 
373 

Marat, Jean Paul 12:117-118 

Marie Antoinette 12: 125 

“Marseillaise, La” 12:141 

Mirabeau, Honoré Gabriel Riqueti, 
Comte de 12:391 

Napoleon |, Emperor of the French 
(Napoléon Bonaparte) 13:190, 
13:19] 

nationalism 13:212 

Necker, Jacques 13:236 

Orléans, Louis Philippe Joseph, Duc 
de (Philippe Egalité) 14:140 

parlement 14:25] 

Robespierre, Maximilien 16:110-111 

Roland de la Platiére, Jeanne Manon 
Phlipon 16:136 

Sieyés, Emmanuel Joseph 17:72 

socialism 17:156 


FRENCH REVDLUTIDNARY WARS 8:83- 


84 

Dumouriez, Charles Francois du 
Perier 6:265 

French Revolution 8:81 

map 8:84 

Masséna, André 12:177 

Moreau, Jean Victor Marie 13:76 

Napoleon |, Emperor of the French 
(Napoléon Bonaparte) 13:191 

Napoleonic Wars 13:193 

Nelson, Horatio Nelson, Viscount 
13:238-239 

Soult, Nicolas Jean de Dieu 17:196- 
oy 


operetta 14:105 

Poulenc, Francis 15:160 

Rameau, Jean Philippe 15:381-382 

Ravel, Maurice 15:394 

rococo music 16:129 

Satie, Erik 16:304 

song 17:190 

See also other specific composer 
and performer names 


FRENCH POLYNESIA 8:79-80 


FRENCH SDUTHERN AND ANTARCTIC 
TERRITDRIES 8:84-85 
FRENCH WEST AFRICA 8:85 
Senegal 16:399 
FRENCH WEST INDIES see 
GUADELOUPE; MARTINIQUE 
FRENEAU, PHILIP 8:85 
American literature 1:315 
FREON 8:85 
fluorine 7:364 
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fluorocarbon 7:364-365 
refrigeration 16:9 
FREQUENCY (physics) 8:85 
hertz 9:226 
Hertz, Heinrich Rudolph 9:226 
heterodyne principle 9:230-231 
sound and acoustics 17:197-199 
waves and wave motion 19:295 
FREQUENCY ALLOCATION 8:85 
ham radio 9:118 
radio 15:350 
television transmission 18:163 
FREQUENCY MODULATION 8:85 
antenna (electronics) 2:16 
Armstrong, Edwin 2:136 
FM radio 7:368 
modulation 13:12 
radio 15:350-352 
radio and television broadcasting 
15:359 
sound recording and reproduction 
17:200, 17:203 
See also AMPLITUDE MODULATION 
FRESCO PAINTING 8:85-86 
art 2:150, 2:15] 
Byzantine art and architecture 
3:412, 3:413 
cartoon (art) 4:161 
grotesque 9:58 
Italy 
Andrea del Sarto 1:374 
Angelico, Fra 1:380-381 
Correggio 5:268 
Domenico Veneziano 6:200-201 
Giotto di Bondone 8:309-310 
Mantegna, Andrea 12:106 
Michelangelo 12:325-327 
Piero della Francesca 15:9 
Sistine Chapel 12:326-327, 17:97 
Uccello, Paolo 18:402 
mural painting 13:132 
Roman art and architecture 16:140 
tempera 18:166 
FRESCOBALDI, GIROLAMO 8:86 
FRESNEL, AUGUSTIN JEAN 8:86 
interference (physics) 10:180-181 
optics 14:110 
FRESNO (California) 8:87 
FREUO, ANNA 8:87 
FREUO, SIGMUNO 8:87-88 


Charcot, Jean Martin 4:260 

Civilization and Its Discontents 5:30 

complex 5:143 

conscience 5:196 

consciousness 5:197 

dreams and dreaming 6:235-236 

emotion 7:22 

hysteria 9:415 

Interpretation of Dreams, The 
10:195 

neurosis 13:262 

personality 14:327 

psychiatry 15:263-264 

psychohistory 15:266 

psychology 15:271 

psychology, history of 15:273-274 

psychotherapy 15:280 

Sophocles 17:193 

unconscious (psychology) 18:414 

FREY 8:88 

FREYA 8:88 


FREYRE, GILBERTO 8:88 
FRICK, FORD 8:88 
FRICK, HENRY CLAY 8:88-89 
Homestead Strike 9:281 
FRICTION 8:89 
bearing 3:23-24 
lubrication 11:387-388 
FRIEDAN, BETTY 8:89 
FRIEDLANDER, LEE 
photography, history and art of 
14:399, 14:400 
FRIEDMAN, MILTON 8:89-90 
monetary theory 13:32 
FRIEDMANN, ALEKSANDR 
cosmology 5:277, 5:278 
FRIEDRICH, CASPAR DAVID 8:90 
German art and architecture 8:255 
FRIENDS, SOCIETY OF 8:90 


American Friends Service Committee 


1:313 
Dyer, Mary 6:286 
Fox, George 8:15 
Hicks, Elias 9:234 
Jones, Rufus Matthew 10:387 


pacifism and nonviolent movements 


14:176 
Penn, William 14:293 
Slavery 17:117 
Woolman, John 19:415 
FRIEZE see ARCHITECTURE 
FRIGATE 8:90-91 
FRIGATE BIRD 8:91 
FRIGG 8:91 
FRIGIOITY (psychology) 8:91 
FRIML, RUOOLF 8:91 
FRISBEE 8:91-92 
FRISCH, KARL VON 8:92 
animal behavior 1:392 
bee 3:36-37 
FRISCH, MAX 8:92 
FRISIAN ISLANDS 8:92 
FRISIAN LANGUAGE see GERMANIC 
LANGUAGES 
FRITH, WILLIAM 8:92 
FRIULI-VENEZIA GIULIA (Italy) 8:92 
FROBISHER, SIR MARTIN 8:92 
Arctic 2:100 
Northwest Passage 13:387 
FROEBEL, FRIEDRICH WILHELM 
AUGUST 8:92-93 
paper folding 14:230 
preschool education 15:201 
primary education 15:216 
FROG 8:93-95 
amphibians 1:347-349 
anatomy 
circulatory system 4:400 
respiratory system 16:56 
bullfrog 3:372 
Cuban tree frog 5:366 
development 6:///, 6:112, 6:113 
goliath frog 8:356 
leopard frog 11:250 
life cycle 1:349 
midwife frog 12:352 
Surinam toad 18:40 
tree frog 18:334 
FROISSART, JEAN 8:95 
FROMM, ERICH 8:95 
FRONDE 8:95 
Montpensier, Anne Marie Louise 


d'Orléans, Duchesse de 13:61 
FRONDIZI, ARTURO 8:95 
FRONT 8:95-96 
FRONTENAC, LOUIS DE BUADE, COMTE 
OE 8:96 
FRONTIER 8:96-100 


FRUITS AND FRUIT CULTIVATION 


8:102-105 
berry 3:91 
citrus fruits 4:409-410 
flower 7:358 
horticulture 9:316-317 


Bean, Roy 3:20 

Bingham, George Caleb 3:121 

Boone, Daniel 3:228 

Buffalo Bill 3:359 

Calamity Jane 4:19 

Carson, Kit 4:155 

Chisholm Trail 4:364 

Chouteau (family) 4:374 

Clark, George Rogers 5:33 

Clark, William 5:34 

Conestoga (wagon) 5:172 

cowboy 5:309-310 

Crockett, Davy 5:34] 

Donner party 6:210 

Earp, Wyatt 6:295-296 

Fink, Mike 7:278 

fur trade 8:123-124 

Garrett, Pat 8:175 

ghost towns 8:296 

Henderson, Richard 9:201 

Hickok, Wild Bill 9:233 

Homestead Act 9:281 

Indian Wars 10:94-96 

Lewis and Clark Expedition 11:263- 
264 

map of expansion 8:97 

Masterson, Bat 12:179-180 

mountain men 13:113 

Northwest Territory 13:390 

Oregon Question 14:128 

Oregon Trail 14:128 

outlaws 14:159-160 

Preemption Act 15:184 

Remington, Frederic 16:27-28 

Russell, Charles M. 16:201 

Santa Fe Trail 16:286-287 

stagecoach 17:327 

Turner, Frederick Jackson 18:384 

United States, history of the 19:56- 
57 


vigilantes 19:199 

Wells, Fargo and Company 19:320 
Wilder, Laura Ingalls 19:361 
Yazoo Land Fraud 20:72 


Zane, Ebenezer 20:104 
FRONTIER LITERATURE see WESTERNS 
FROST 8:100 

hoarfrost 9:261 
FROST, ROBERT 8:100-101 

American literature 1:3/9 
FROST ACTION 8:101 

frost 8:100 

permafrost 14:316 
FROSTBITE 8:101 
FROZEN FOOD 8:101 

agriculture, history of 1:179 

Birdseye, Clarence 3:149 

cryogenics 5:355 

food preservation 7:386 
FRUCTOSE 8:101 
FRUIT FLY 8:101-102 

fly 7:365-366 

genetics 8:2/3 
FRUITLANDS 

transcendentalism 18:317 


jam and jelly 10:307 
nutrition, human 14:15 
plant 15:44 
See also specific fruit names 
FRUMENTIUS, SAINT 8:105 
FRUNZE (USSR) 8:105 
FRUSTRATION (psychology) 8:105 
FRY, CHRISTOPHER 8:105 
FRY, ELIZABETH 8:105-106 
FRY, ROGER 8:106 
FRY, WILLIAM HENRY 
American music 1:323 
FRYE, NORTHROP 8:106 
criticism, literary 5:337 
FSH see HORMONE, ANIMAL; PITUITARY 
GLAND 
FIC see FEDERAL TRADE COMMISSION 
FU MINGXIA 
Olympic Games 14:88 
FU-SHOU-LU see FUSHOULU (Fu-Shou- 


Lu) 
FU-SHUN (China) see FUSHUN (Fu- 
shun) (China) 
FUAO |, KING OF EGYPT 8:106 
FUCHS, SIR VIVIAN 8:106 
Antarctica 2:13 
FUCHSIA 8:106 
FUEL 8:107-108 
automotive industry 2:304 
charcoal 4:260 
coal and coal mining 5:65-69 
furnace 8:124-125 
gasohol 8:179 
gasoline 8:179-180 
natural gas 13:213 
nuclear energy 13:406-407 
peat 14:282 
petroleum 14:343-346 
power, generation and transmission 
of 15:170-171 
propane 15:246-247 
rockets and missiles 16:125-126 
synthetic fuels 18:82 
wood 19:408 
FUEL INJECTION see CARBURETOR 
FUENTES, CARLOS 8:108 
Latin American literature 11:192 
FUGARD, ATHOL 8:108 
FUGGER (family) 8:108-109 
Augsburg (Germany) 2:260 
FUGING TUNE 8:109 
FUGITIVE SLAVE LAWS 8:109 
Underground Railroad 18:414-415 
FUGITIVES ANO AGRARIANS 8:109 
Ransom, John Crowe 15:387 
Tate, Allen 18:125 
FUGUE 8:109 
Bach, Johann Sebastian 2:325 
baroque music 2:391 
counterpoint 5:301 
FUJI, MOUNT 8:109 
Japan 10:317 
Japanese art and architecture 
10:329 
FUJIAN (Fukien) (China) 8:109-110 
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FUJIWARA (family) 
Japan, history of 10:321-322 
FUKIEN (China) see FUJIAN (Fukien) 
(China) 
FUKUOKA (Japan) 8:110 
FULANI 8:110 
African languages 1:155 
FULBRIGHT, J. WILLIAM 8:110 
FULCRUM 
balance 2:343-344 
FULLER, ALFREO CARL 8:110 
FULLER, LOIE 8:110 
FULLER, MARGARET 8:111 
transcendentalism 18:316, 18:317 
FULLER, MELVILLE WESTON 8:111 
FULLER, R. BUCKMINSTER 8:111 
futurology 8:136 
geodesic dome 3:363, 8:224 
industrial design 10:138 
FULTON (Missouri) 8:111 
FULTON, ROBERT 8:111-112 
Clermont 5:45 
ship 17:47, 17:48 
steamboat 17:352 
FUMAROLE 8:112 
FUNCHAL (Portugal) 8:112 
FUNCTION (mathematics) 8:112 
calculus 4:21 
continuity 5:229 
differential calculus 6:138 
Fourier analysis 8:13 
limit 11:298 
trigonometry 18:339-340 
FUNCTIONALISM (design) 8:112 
FUNCTIONALISM (social science) 
8:112-113 
James, William 10:310-311 
psychology, history of 15:272 
social anthropology 17:148 
FUNO-RAISING 8:113 
FUNDAMENTAL INTERACTIONS 8:113- 
114 
beta decay 3:95 
binding energy 3:119-120 
cosmology 5:280 
electroweak theory 6:409 
fundamental particles 8:115 
grand unification theories 8:396 
gravitation 8:412-414 
hadron 9:103-104 
neutrino 13:263 
parity (physics) 14:248-249 
quark 15:322-323 
world line (physics) 20:5 
FUNDAMENTAL OROERS 8:114 
FUNOAMENTAL PARTICLES 8:114-116 
annihilation 1:415 
antimatter 2:31 
baryon 2:396 
chart 8:16 
cosmic rays 5:275 
detector particle 6:107-108 
Dirac, Paul 6:157 
electron 6:401-402 
Fermi, Enrico 7:242 
fermion 7:243 
fundamental interactions 8:113-114 
hadron 9:103-104 
kaon 11:20 
lepton 11:252 
meson 12:276 


monopole, magnetic 13:43 
muon 13:130 
neutrino 13:263 
neutron 13:263 
nuclear physics 13:408-409 
proton 15:253-254 
quantum chromodynamics 15:317 
quantum mechanics 15:317-322 
quark 15:322-323 
Rubbia, Carlo 16:189 
superstring theories 18:31 
symmetry (physics) 18:77-78 
van der Meer, Simon 19:116 
xi-hyperon 20:65 
FUNDAMENTALISM 8:116-117 
Baptists 2:379 
creationism 5:322-323 
Moral Majority 13:73 
Pentecostalism 14:302 
Scopes Trial 16:352 
FUNOY, BAY OF 8:117 
FUNERAL CUSTOMS 8:117-118 
burial 3:380 
cemetery 4:223-224 
cremation 5:325 
embalming 7:16-17 
funeral industry 8:118 
mummy 13:126 
suttee 18:49 
wake 19:241 
See also DEATH AND DYING; TOMB 
FUNERAL INDUSTRY 8:118 
FUNGI 8:118-122 
classification, biological 5:37-38 
evolution 7:160 
fungus diseases 8:122 
jack-o'-lantern 10:297 
lichen 11:277-278 
mildew 12:356 
molds 13:17 
mushroom 13:142-144 
mycology 13:168 
Neurospora 13:262 
nitrogen cycle 13:344 
Protozoa 15:254 
reproduction 16:41 
truffle 18:355 
white rot fungus 19:352 
yeast 20:73 
FUNGICIDE 
diseases, plant 6:166-167 
FUNGUS DISEASES 8:122 
antiseptic 2:35 
candidiasis 4:102 
diseases, animal 6:162 
diseases, plant 6:165-166 
foot disorders 7:388 
infectious diseases 10:146 
respiratory-system disorders 16:58 
skin diseases 17:106-107 
FUNSTON, FREDERICK 8:122 
FUR 8:123 
chinchilla 4:347-348 
ermine 7:94-95 
mink 12:382 
sable 16:230-231 
FUR SEAL see SEAL 
FUR TRAOE 8:123-124 
Canada 
Canada, history of 4:76, 4:79 
Fraser, Simon 8:46-47 


Henry, Alexander 9:202-203 
Hudson’s Bay Company 9:347- 
348 


La Salle, Robert Cavelier, Sieur de 
11:127-128 
La Vérendrye, Pierre Gaultier de 
Varennes, Sieur de 11:129 
Mackenzie, Sir Alexander (1764— 
1820) 12:22 
Ross, Alexander 16:175 
France 
Radisson, Pierre Esprit 15:371 
frontier 8:98 
North West Company 13:383-384 
United States 
American Fur Company 1:313 
Ashley, William Henry 2:183 
Astor (family) 2:217, 2:218 
mountain men 13:113 
Russian-American Company 
16:210-211 
Washington (state) 19:266 
FURIES 8:124 
FURNACE 8:124-125 
electric furnace 6:388 
tantalum 18:108 
FURNESS, FRANK 
American art and architecture 1:301 
FURNITURE 8:125-132 
antique collecting 2:33-34 
Art Deco 2:161-162 
Art Nouveau 8:129 
Arts and Crafts movement 2:178 
baroque furniture 8:127-128 
bed 3:30-31 
Byzantine furniture 8:126 
chair 4:245-246 
Chinese furniture 8:126 
colonial styles in North America 5:98 
contemporary furniture 8:130 
Egyptian furniture 8:125 
folk art 7:37] 
France 
Empire style 8:128-129 
Germany and Austria 
Biedermeier 3:110 
Gothic furniture 8:126-127 
Great Britain 
Chippendale, Thomas 4:362 
Hepplewhite, George 9:211 
Morris, William 13:86 
Sheraton, Thomas 17:36-37 
Greek and Roman furniture 8:125- 
126 
interior design 10:182-185 
manufacture 8:131-132 
marquetry 12:135 
medieval European furniture 8:126 
neoclassic furniture 8:128 
Queen Anne style 15:330 
Regency 16:10 
Renaissance furniture 8:127 
rococo furniture 8:128 
Scandinavian furniture 8:129-130 
United States 
Eames, Charles 6:290-291 
Phyfe, Duncan 14:406 
Shakers 17:18 
Victorian furniture 8:129 
wood 19:408 
FURTWANGLER, WILHELM 8:132 


FURZE 8:132 
FUSE 8:132 
electrical wiring 6:388 
FUSELI, HENRY 8:132 
fairy 7:198 
FUSHOULU (Fu-Shou-Lu) 8:132 
FUSHUN (Fu-shun) (China) 8:132 
FUSION, NUCLEAR 8:133 
nuclear energy 13:406 
Sun 18:18, 18:19 
FUSION ENERGY 8:133-135 
energy sources 7:39 
tokamak 18:277 
FUST, JOHANN see GUTENBERG, 
JOHANN 
FUTUNA ISLANDS see WALLIS AND 
FUTUNA ISLANDS 
FUTURE FARMERS OF AMERICA 8:135 
FUTURES 8:135 
stock market 17:376-377 
FUTURISM (art and literature) 8:135- 
136 


Apollinaire, Guillaume 2:45 

Balla, Giacomo 2:350 

Boccioni, Umberto 3:194 

Carra, Carlo 4:152 

collage 5:89 

constructivism 5:224 

Italian art and architecture 10:273 

kinetic art 11:68 

Marinetti, Filippo Tommaso 12:130 

Sant’Elia, Antonio 16:288 

Severini, Gino 16:4/4 
FUTUROLOGY 8:136 
FUZHOU (Foochow) (China) 8:136 
FYODOR |, TSAR OF RUSSIA 

Time of Troubles 18:257 


G 


G (letter) 8:137 
GABBRO 8:137 
GABIN, JEAN 8:137 
GABLE, CLARK 8:137 
GABO, NAUM 8:137-138 
constructivism 5:224 
Pevsner, Antoine 14:352 
GABON 8:138-139 
cities see specific city names 
economic activity 8:138-139 
flag 8:139 
history and government 8:139 
land and resources 8:138, 8:139 
map 8:138 
people 8:138, 8:139 
GABORONE (Botswana) 8:139 
GABRIEL (angel) 8:139-140 
Islam 10:254 
GABRIEL (family) 8:140 
Versailles, Palace of 19:158 
GABRIEL (slave) 8:140 
GABRIELI (family) 8:140 
GADDI (family) 8:140 
GADDIS, WILLIAM 8:140 
GAOOLINIUM 8:140-141 
GADSDEN (Alabama) 8:141 
GADSDEN PURCHASE 8:141 
Arizona 2:121 
Civil War, U.S. 5:10-11 
United States, history 


Z36 GAEA 


of the 19:56-5/7 
GAEA 8:141 
Uranus (mythology) 19:88 
GAELIC LANGUAGE see CELTIC 
LANGUAGES 
GAG RULES 8:141 
Calhoun, John C. 4:26 
GAGARIN, YURI 8:141 
astronaut 2:222 
space programs, national 17:253 
GAGE, THOMAS 8:141 
American Revolution 1:329, 1:330, 
1:332 
United States, history of the 19:52 
GAGNAN, EMIL 
scuba diving 16:361 
GAINES, EDMUND PENDLETDN 8:141 
GAINSBDRDUGH, THOMAS 8:142 
art 2:154 
English art and architecture 7:50 
portraiture 15: 138 
GAISERIC, KING DF THE VANDALS 
8:142 
GAITSKELL, HUGH 8:142 
GALACTDSEMIA 8:142-143 
GALAGO 8:143 
primate 15:219 
GALAHAD, SIR 8:143 
GALAPAGOS ISLANDS 8:143 
adaptive radiation 1:90 
cacti and other succulents 4:10 
Darwin's finches 6:22 
GALATEA 8:143 
Pygmalion 15:305 
GALATIA 8:143-144 
GALATIANS, EPISTLE TO THE 8:144 
Paul, Saint 14:270-271 
GALAXIES see EXTRAGALACTIC 
SYSTEMS 
GALAXY (periodical) 
science fiction 16:349 
GALAXY, THE 8:144-146 
astronomy and astrophysics 2:226, 


cluster, star 5:62 
coordinate systems 5:242 
cosmology (astronomy) 5:276 
extragalactic systems 7:182-186 
gamma rays 8:160-161 
Kapteyn, Jacobus Cornelius 11:21 
life, extraterrestrial 11:282-283 
Local Group of galaxies 11:335 
Oort, Jan Hendrik 14:99 
radio astronomy 15:353-354 
solar system 17:177-180 
space exploration 17:249 
X-ray astronomy 20:61 
GALBA, RDMAN EMPERDR 8:146 
GALBRAITH, JOHN KENNETH 8:146-147 
GALEN 8:147 
anatomy 1:364 
medicine, history of 12:230-231 
zoology 20:122 
GALENA 8:147 
GALERIUS, ROMAN EMPEROR 8:147 
GALICIA (Central Europe) 8:147 
GALICIA (Spain) 8:147 
GALILEE 8:147-148 
GALILEE, SEA OF 8:148 
GALILEO (spacecraft) 8:148 
GALILEO GALILEI 8:148-149 


astronomy and astrophysics 2:225 

differential calculus 6:138 

teleology 18:155 

telescope, optical 18:157 
GALL (botany) see DISEASES, PLANT 
GALL (Sioux warrior) 8:149 
GALL, FRANZ JOSEPH see PHRENOLOGY 
GALLA see OROMO 
GALLATIN, ALBERT 8:149 
GALLAUDET (family) 8:149 

deaf, education of the 6:427-43 
GALLAUDET UNIVERSITY 8:149-150 

deaf, education of the 6:43 
GALLBLADDER 8:150 

gallstone 8:152 

liver 11:325-326 
GALLE, EMILE 

Art Nouveau 2:165 
GALLEGOS, ROMULO 8:150 
GALLEON 8:150 

naval vessels 13:219 

ship 17:45 
GALLEY (ship) 8:150-151 

naval vessels 13:218-219 
GALLIC WARS 8:151 

Caesar, Gaius Julius 4:13 
GALLICANISM 8:151 

Innocent XI, Pope 10:160 

Louis XIV, King of France 11:372 

Pragmatic Sanction 15:173 
GALLIENI, JOSEPH SIMON 8:151 
GALLINULE 8:151-152 
GALLIPOLI CAMPAIGN see WORLD 

WAR | 

GALLIPOLI! PENINSULA 8:152 
GALLIUM 8:152 
GALLO, ROBERT 

AIDS 1:188 
GALLON 

weights and measures 19:313 
GALLOWAY, JOSEPH 8:152 
GALLSTONE 8:152 

liver 11:326 
GALLUP (New Mexico) 8:152 
GALLUP, GEORGE 8:153 

opinion polls 14:106-107 
GALSWORTHY, JOHN 8:153 
GALT, SIR ALEXANDER TILLOCH 8:153 
GALTDN, SIR FRANCIS 8:153 

behavioral genetics 3:46 

Darwin, Erasmus 6:22 

eugenics 7:126 

psychological measurement 15:267 
GALVANI, LUIGI 8:154 

electricity 6:390, 6:39] 
GALVANOMETER 8:154 

ammeter 1:342 

bridge circuit 3:307 
GALVESTON (Texas) 8:154 
GALWAY (city in Ireland) 8:154 
GALWAY (county in Ireland) 8:154 
GALWAY, JAMES 8:154 
GAMA, VASCO DA 8:154-155 
GAMALIEL OF JABNEH 8:155 
GAMBETTA, LEDN 8:155 
GAMBIA 8:155-157 

cities see specific city names 

climate 8:156 

economy 8:156 

flag 8:156 

history and government 8:156-157 


land 8:155-156 
map 8:156 
people 8:156 
GAMBIA RIVER 8:157 
GAMBLING 8:157 
Atlantic City (New Jersey) 2:239 
baccarat 2:323-324 
card games 4:131 
dice games 6:126-127 
games 8:159 
horse racing 9:311 
lottery 11:365 
roulette 16:182 
GAME BIRDS 
grouse 9:63 
turkey 18:38/-382 
waterfowl 19:288 
GAME FISH 
bass 2:413-414 
marlin 12:133 
sailfish 16:239-240 
salmon 16:258-259 
trout 18:252 
walleye 19:248 
GAME MANAGEMENT 8:157 
GAME THEDRY 8:157-158 
games 8:158-160 
GAMECOCKS see COCKFIGHTING 
GAMELIN, MAURICE GUSTAVE 8:158 
GAMES 8:158-160 
card games see CARD GAMES 
dominoes 6:205 
game theory 8:157-158 
Hoyle, Edmond 9:343 
mathematical 
Gardner, Martin 8:171 
play (in behavior) 15:66-67 
probability (mathematics) 15:237 
Scarne, John 16:326-327 
toy 18:306-307 
video game 19:178-179 
word games 
acrostic 1:78 
anagram 1:356 
Scrabble 16:359 
See also other specific game and 
sport names 
GAMETE 
reproduction 16:40 
GAMMA GLOBULIN see BLOOD 
GAMMA-RAY ASTRONDMY 8:160 
astronomy and astrophysics 2:227- 
229 
GAMMA RAYS 8:160-161 
GAMOW, GEORGE 8:161 
background radiation 2:326 
cosmology 5:277 
GANCE, ABEL 8:161 
GANDA 8:161 
GANDER (Newfoundland) 8:161 
GANDHARA (Pakistan) 8:162 
GANDHI, INDIRA 8:162 
India 10:76 
GANDHI, MAHATMA 8:162-163 
civil disobedience 5:4 
India, history of 2:206, 10:81, 10:82 
King, Martin Luther, Jr. 11:70 
pacifism and nonviolent movements 
14:176, 14:177 
GANDHI, RAJIV 8:163 
GANG DF FDUR 8:163 


communism 5: 136 
GANGES RIVER 8:163-164 
GANGRENE 8:164 
atherosclerosis 2:236 
frostbite 8:101 
GANGSTERS see ORGANIZED CRIME 
GANIODAIO see HANDSOME LAKE 
GANNET 8:164-165 
GANNETT, FRANK E. 8:165 
GANSU (Kansu) (China) 8:165 
GANYMEDE 8:165 
GAO see GENERAL ACCOUNTING 
OFFICE 
GAR 8:165 
GARBAGE see WASTE DISPOSAL 
SYSTEMS 
GARBO, GRETA 8:165 
GARCIA LDRCA, FEDERICO 8:166 
Spanish literature 17:283-284 
GARCIA MARQUEZ, GABRIEL 8:166 
Latin American literature 11:192 
GARCILASO DE LA VEGA 8:166-167 
Spanish literature 17:281-282 
GARDA, LAKE 8:167 
GARDEN 8:167-168 
gazebo 8:186 
Le Notre, André 11:214 
See also FLORICULTURE; 
GARDENING; LANDSCAPE 
ARCHITECTURE; specific flower 
and plant names 
GARDEN, MARY 8:168 
GARDEN CITY (movement) 8:168 
housing 9:334 
new towns 13:293 
Wright, Henry 20:48 
GARDEN OF EDEN see EDEN, GARDEN 
OF 
GARDENIA 8:169 
GARDENING 8:169-171 
compost 5:143-144 
houseplants 9:332-334 
GARDINER, STEPHEN 8:171 
GARDNER, ERLE STANLEY 8:171 
GARDNER, ISABELLA STEWART 
Berenson, Bernard 3:79 
GARDNER, JOHN 8:171 
American literature 1:321 
GARDNER, JOHN W. 8:171 
GARDNER, MARTIN 8:171 
GARFIELD, JAMES A. 8:171-173 
Guiteau, Charles Julius 9:84 
GARFIELD, JOHN 8:173 
GARFUNKEL, ART see SIMON AND 
GARFUNKEL 
GARGANTUA AND PANTAGRUEL (novel) 
see RABELAIS, FRANCOIS 
GARGDYLE 8:173 
GARIBALDI, GIUSEPPE 8:1 73-174 
Italy, history of 10:287-288 
Risorgimento 16:100 
GARLAND, AUGUSTUS HILL 8:174 
GARLAND, HAMLIN 8:174 
GARLAND, JUDY 8:174 
GARLIC 8:174 
GARMENT INDUSTRY see CLOTHING 
INDUSTRY; FASHION DESIGN 
GARNER, JDHN NANCE 8:174-175 
GARNET 8:175 
GARNET, HENRY HIGHLAND 8:175 
GARNIER, JEAN LDUIS CHARLES 8:175 
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GARNISHMENT see ATTACHMENT (law) 
GARONNE RIVER 8:175 
GARRETT, PAT 8:175 
GARRICK, DAVID 8:175-176 
acting 1:79 
GARRIOTT, OWEN 
space exploration 17:245 
GARRISON, WILLIAM LLOYO 8:176 
abolitionists 1:52 
GARTER SNAKE 8:176-177 
GARVEY, MARCUS 8:177 
African Americans 1:147 
GARY (Indiana) 8:177 
GARY, ROMAIN 8:177 
GAS see GASEOUS STATE 
GAS BLADDER 
fish 7:299 
GAS CHAMBER 8:177 
GAS LAMP see LIGHTING DEVICES 
GAS LAWS 8:177-178 
atmosphere 2:243 
Avogadro’s law 2:311 
Boyle, Robert 3:262-263 
Charles, Jacques 4:263 
Dalton’s law 5:410 
gaseous state 8:179 
Gay-Lussac, Joseph Louis 8:186 
kinetic theory of matter 11:68-69 
van der Waals equation 19:116 
GAS MASK 8:178 
GAS TURBINE 
turbine 18:375-376 
GASCOIGNE, GEORGE 8:178 
GASCONY (France) 8:178-179 
GASEOUS STATE 8:179 
absolute zero 1:56 
adiabatic process 1:94-95 
kinetic theory 11:68-11:69 
phase equilibrium 14:356-358 
plasma physics 15:51-53 
sublimation (chemistry) 17:407 
van der Waals equation 19:116 
vapor pressure 19:124 
viscosity 19:218 
GASKELL, ELIZABETH CLEGHORN 8:179 
GASOHOL 8:179 
ethyl alcohol 7:120 
GASOLINE 8:179-180 
organic chemistry 14:136 
GASPE PENINSULA (Quebec) 8:180 
Canada 4:68 
GASPERI, ALCIDE DE see DE GASPERI, 
ALCIDE 
GASS, WILLIAM H. 8:180 
GASTRITIS see GASTROINTESTINAL 
TRACT DISEASE 
GASTROINTESTINAL TRACT DISEASE 
8:180-181 
food poisoning and infection 7:385- 
386 
infectious diseases 10:147 
Salmonella 15:259 
trichinosis 18:338 
ulcer 18:408-409 
GASTRONOMY see COOKING 
GASTROPOD see MOLLUSK 
GASTROSCOPE see ENDOSCOPE 
GASTRULATION 
development 6: 113-114 
growth 9:64-65 
GATES, HORATIO 8:181 


American Revolution 1:333, 1:336 
Saratoga, Battles of 16:292 
GATES, SIR THOMAS 8:181-182 
GATEWAY ARCH 
St. Louis (Missouri) 16:246 
GATING CIRCUIT see COMPUTER 
GATLING, RICHARO JORDAN 8:182 
machine gun 12:18-19 
GATT see GENERAL AGREEMENT ON 
TARIFFS AND TRADE 
GAUCHO 
Argentina 2:107 
South America 17:220 
Uruguay 19:96, 19:97 
GAUOI, ANTONIO 8:182 
Art Nouveau 2:165 
GAUDIER-BRZESKA, HENRI 8:182-183 
GAUGUIN, PAUL 8:183 
impressionism (art) 10:59 
postimpressionism 15:152 
symbolism (art) 18:76 
van Gogh, Vincent 19:18 
GAUL 8:184 
Aquitaine 2:57 
France, history of 8:25 
Gallic Wars 8:151 
Rome, ancient 16:158 
GAULLE, CHARLES DE see DE GAULLE, 
CHARLES 
GAUSS, CARL FRIEORICH 8:184 
mathematics, history of 12:188 
normal distribution 13:357 
GAUTAMA, SIDDHARTHA see BUDDHA 
GAUTIER, THEOPHILE 8:184-185 
aestheticism 1:117 
GAVARNI, PAUL 8:185 
lithograph 11:322 
GAVIAL 8:185 
crocodile 5:34] 
GAWAIN, SIR 8:185 
GAY, JOHN 8:185 
opera 14:102 
operetta 14:105 
GAY ACTIVISM 8:186 
civil rights 5:7 
GAY-LUSSAC, JOSEPH LOUIS 8:186 
GAY PERSONS see HOMOSEXUALITY 
GAZA (Palestine) 8:186 
GAZA STRIP 8:186 
Arab-Israeli Wars 2:58-59 
Arabs 2:62 
GAZEBO 8:186 
GAZELLE 8:186-187 
GDANSK (Poland) 8:187 
GDYNIA see GDANSK 
GEAR 8:187-188 
machine 12:17 
machine tools 12:20 
transmission, automotive 18:322- 
324 
GEBER (Jabir ibn Hayyan) 8:188 
alchemy 1:244 
GECKO 8:188-189 
dwarf gecko 6:284 
lizard 11:330, 11:332 
molting 13:23 
GEDDA, NICOLAI 8:189 
GEODES, SIR PATRICK 8:189 
GE’EZ 
Afroasiatic languages 1:167, 1:168 
GEHRIG, LOU 8:189 


amyotrophic lateral sclerosis 1:354- 


GEIGER, ABRAHAM 8:189 
GEIGER COUNTER 8:189-190 
detector, particle 6:107-108 
radioactivity 15:365, 15:366 
GEISEL, ERNESTO 8:190 
GEISHA 8:190 
GEL 8:190 
GELA (Italy) 8:190 
GELATIN 8:190 
GELL-MANN, MURRAY 8:190-191 
electricity 6:393 
quark 15:322 
GEM CUTTING 8:191-192 
jewelry 10:355, 10:356 
GEMAYEL, AMIN 8:192 
GEMINI (constellation) 8:192 
GEMINI PROGRAM 8: 192-194 
Aldrin, Edwin E. 1:249-250 
Collins, Michael 5:90 
Grissom, Virgil |. 9:55 
space exploration 17:248 
White, Edward H., II 19:349-350 
GEMINIANI, FRANCESCO 8:194 
GEMS 8:194-196 
amethyst 1:339 
apatite 2:40 
beryl 3:93 
birthstone 3:153-154 
carat 4:123 
cat’s-eye 4:195 
diamond 6: 124 
emerald 7:20 
garnet 8:175 
gem cutting 8:191-192 
jewelry 10:354-356 
lapis lazuli 11:175 
mineral 12:372 
opal 14:100 
ruby 16:19] 
sapphire 16:291-292 
spinel 17:305 
topaz 18:289 
tourmaline 18:303 
zircon 20:118 
GEMSBOK 8:196 
GENE 8:196-199 
cell 4:213-214 
genetic diseases 8:206-208 
genetic engineering 8:209-211 
genetics 8:211-216 
genome 8:220 
mutation 13:165-166 
oncogene 14:91-92 
operon 14:105-106 
retrovirus 16:60-61 
ribosome 16:81 
Sanger, Frederick 16:283 
sex 17:6 
sexual development 17:10 
transposon 18:328 
zoology 20:124 
GENE BANK 8:199-200 
plant breeding 15:49 


GENE THERAPY see GENETIC DISEASES 


GENEALOGY 8:200 
GENERAL ACCOUNTING OFFICE 8:200 
budget 3:357 
GENERAL AGREEMENT ON TARIFFS 
ANO TRADE 8:200-201 


international trade 10:194 
most-favored-nation status 13:100 
protectionism 15:250 
tariff 18:118 
tariff acts 18:119 
GENERAL MOTORS CORPORATION see 
AUTOMOTIVE INDUSTRY 
GENERAL SERVICES ADMINISTRATION 
8:201 
GENERAL STAFF 8:201 
strategy and tactics, military 17:389 
GENERAL STRIKE 8:201 
Sorel, Georges 17:194 
strike 17:396 
GENERATION OF 1927 (literary group) 
Garcia Lorca, Federico 8:166 
GENERATION OF ’98 (literary group) 
Spain, history of 17:274 
Spanish literature 17:283 
GENERATOR 8:201-202 
magnetohydrodynamics 12:47 
magnetosphere 12:48 
power, generation and transmission 
of 15: /68, 15:189 
GENESIS, BOOK OF 8:202 
creation accounts 5:322 
Ebla 6:319 
Sodom and Gomorrah 17:169 
GENET, EDMOND 8:202 
GENET, JEAN 8:202-203 
GENETIC COOE 8:203-206 
Avery, Oswald T. 2:305 
Crick, Francis 5:327-328 
evolution 7:160 
gene 8:197 : 
genetic engineering 8:209-211 
genome 8:220 
mutation 13:165 
transposon 18:328 
Watson, James D. 19:291-292 
zoology 20:124 
GENETIC DISEASES 8:206-208 
albinism 1:241 
alcoholism 1:246 
Alzheimer’s disease 1:293 
amniocentesis 1:344-345 
autism 2:290-291 
biochemistry 3:123-124 
birth defects 3:153 
Cooley's anemia 5:238 
cystic fibrosis 5:392 
Down's syndrome 6:222 
enzyme 7:79 
gout 8:379-380 
heart diseases 9:177-178 
hemophilia 9:200 
Huntington’s chorea 9:384 
hydrocephaly 9:397-398 
immunodeficiency disease 10:53 
kidney disease 11:61-62 
Klinefelter’s syndrome 11:85 
learning disabilities 11:218-219 
Marfan syndrome 12:123 
mental retardation 12:263-264 
muscular dystrophy 13:139 
mutation 13:165 
nervous system, diseases of the 
13:253 
neurofibromatosis 13:261 
phenylketonuria 14:360 
population genetics 15:132 
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porphyria 15:134 
psychopathology 15:277 
race 15:342 
schizophrenia 16:332 
sickle-cell disease 17:67-68 
speech 17:296 
Tay-Sachs disease 18:129 
GENETIC ENGINEERING 8:209-211 
agriculture, history of 1:180 
agriculture and the food supply 
1:184 
animal husbandry 1:407 
antibiotics 2:25 
antibody 2:28 
biochemistry 3:124 
Cloning 5:55 
gene 8:197 
gene bank 8:199-200 
genetic diseases 8:207-208 
green revolution 9:39 
herbicide 9:215 
hormone, animal 9:302 
interferon 10:181-182 
kidney, artificial 11:61 
malaria 12:65 
medical ethics 12:221 
medicine, history of 12:234 
plant breeding 15:49 
corn 5:261 
plasmid 15:53 
polymerase chain reaction 15:116 
Sanger, Frederick 16:283 
transplantation, organ 18:325 
vaccinia 19:107 
virus 19:217 
GENETICS 8:211-216 
aging 1:171, 1:172 
animal behavior 1:395 
anthropology, physical 2:20 
behavioral genetics 3:46-47 
biology 3:131-132 
botany 3:246 
eugenics 7:125-126 
evolution 7:159-165 
gene 8:196-199 
gene bank 8:199-200 
genetic engineering 8:209-211 
genome 8:220 
heredity 9:218-219 
history 
Avery, Oswald T. 2:305 
Beadle, George W. 3:17-18 
Dausset, Jean 6:25 
Dobzhansky, Theodosius 6:180 
Haldane, J. B. S. 9:112 
Lederberg, Joshua 11:227 
Lysenko, Trofim Denisovich 
11:415 
McCarty, Maclyn 12:8 
MacLeod, Colin M. 12:26-27 
Mendel, Gregor Johann 12:255- 
256 


Morgan, Thomas Hunt 13:79 
Tatum, Edward L. 18:126 
Vries, Hugo De 19:236 
mutation 13:165-166 
oncogene 14:92 
oncology 14:92 
operon 14:105-106 
plant 15:46-47 
plant breeding 15:48-49 


population genetics 15:131-132 
race 15:340-343 
racism 15:344-345 
sociobiology 17:162 
transplantation, organ 18:324-325 
virus 19:214-215 
zoology 20:123-124 
GENEVA (Switzerland) 8:217 
GENEVA, LAKE 8:217 
GENEVA CONFERENCES 8:217-218 
disarmament 6:159 
Vietnam War 19:192 
GENEVA CONVENTIONS 8:218 
prisoner of war 15:234 
Red Cross 15:409 
GENEVA PROTOCOL 
chemical and biological warfare 


GENGHIS KHAN, MONGOL EMPEROR 
8:218-219 
Asia 2:203, 2:206 
Golden Horde, Khanate of the 8:348 
Mongols 13:37 
Timur 18:259-260 
GENIE see JINNI 
GENNEP, ARNOLD VAN 8:219 
passage, rites of 14:260 
GENOA (Italy) 8:219 
GENOCIDE 8:219-220 
GENOME 8:220 
genetic diseases 8:208 
GENRE (literature) 8:220 
GENRE PAINTING 8:220 
American art and architecture 
1:305, 1:306 
Dutch art and architecture 6:277- 
278 


Goya, Francisco de 8:385-386 

Greuze, Jean Baptiste 9:50 

Hals, Frans 9:118 

Hooch, Pieter de 9:29] 

Japanese art and architecture 
10:329 

Longhi, Pietro 11:356 

Metsu, Gabriel 12:303-304 

Mount, William Sidney 13:108-109 

Murillo, Bartolomé Esteban 13:133- 
134 


Steen, Jan 17:352 
Tanner, Henry 18:107- 108 
Teniers, David, the Younger 18:174 
Ter Borch, Gerard 18: 186 
Vermeer, Jan 19:15/ 
GENTIAN 8:220 
GENTILE, GIOVANNI 8:221 
Croce, Benedetto 5:340 
GENTILE DA FABRIANO 8:221 
GENTILESCHI (family) 8:221-222 
GENTZ, FRIEDRICH VON 8:222 
GENUS see CLASSIFICATION, 
BIOLOGICAL 
GEOCENTRIC WORLD SYSTEM 8:222 
Ptolemy 15:283 
GEOCHEMISTRY 8:222-223 
astrogeology 2:219 
GEODE 8:223-224 
GEODESIC DOME 8:224 
building construction 3:363 
Fuller, R. Buckminster 8:111 
Quebec 15:329 
GEOFFREY OF MONMOUTH 8:224 


Arthur and Arthurian legend 2:172 

GEOGRAPHICAL LINGUISTICS 8:224- 
226 

linguistics 11:310 
GEOGRAPHICAL SOCIETIES 8:226 
GEOGRAPHY 8:226-230 

geographical societies 8:226 

Hakluyt, Richard 9:111 

Idrisi, al- 10:29 

maps and mapmaking 12:113-117 

Morse, Jedidiah 13:87 

paleogeography 14:198-200 

race 15:340-342 

Strabo (geographer) 17:386 
GEOLOGIC TIME 8:230-231 

Australia 2:269 

Cahokia Mounds 4:15 

dinosaur 6:149-153 

Earth, geological history of 6:296- 

300 


Earth, structure and composition of 
6:305-306 

extinction 7:181-182 

fossil record 8:3-8 

Hutton, James 9:392 

ice ages 10:7-10 

La Brea Tar Pit 11:123-124 

ocean and sea 14:34 

paleobotany 14:195-196 

paleoclimatology 14:196-197 

paleogeography 14:198-200 

paleontology 14:204 

petroleum 14:343-344 

radiometric age-dating 15:369-370 

Recent Epoch 15:404 

Sedgwick, Adam 16:382 

GEOLOGY 8:231-234 

archaeology 2:78-79, 2:81-82 

astrogeology 2:219 

catastrophism 4:184 

cave 4:202-204 

cirque 4:406 

conglomerate 5: 177 

continental drift 5:227-228 

continental shelf and slope 5:228, 
5:229 

continental shield 5:229 

Earth, geological history of 6:296- 
300 


Earth, geomagnetic field of 6:300- 
302 

Earth, gravitational field of 6:302- 
303 


Earth, heat flow in 6:303 
Earth, structure and composition of 
6:305-306 
Earth sciences 6:308 
erosion and sedimentation 7:95-97 
fold 7:369-370 
geologic time 8:230-231 
groundwater 9:60-61 
history 
Darwin, Charles 6:2 
Hutton, James 9:392 
Lyell, Sir Charles 11:410 
Sedgwick, Adam 16:382 
Smith, William 17:130-131 
Suess, Eduard 18:3 
Werner, Abraham Gottlob 19:323 
ice ages 10:7-10 
instrumentation 


seismometer 16:387-388 
joint 10:384 
landform evolution 11:156-158 
landslide and avalanche 11:164- 
165 
maps and mapmaking 12:115-116 
Meteor Crater 12:294 
meteorite craters 12:294-295 
mountain 13:110-111 
paleoecology 14:197-198 
paleogeography 14:198-200 
paleomagnetism 14:203-204 
paleontology 14:204 
petroleum 14:343-346 
petrology 14:351 
plate tectonics 15:57-61 
rift valleys 16:94 
sand 16:279 
soil 17:170-173 
stratigraphy 17:391 
subsidence 17:410 
unconformity 18:414 
uniformitarianism 19:4 
GEOMAGNETISM see EARTH, 
GEOMAGNETIC FIELD OF 
GEOMETRIC PROGRESSION 
sequence 16:403 
GEOMETRICAL OPTICS 
optics 14:11] 
GEOMETRY 8:234-236 
analytic geometry 1:357-358 
angle 1:382 
arc 2:71 
axiom 2:312 
circle 4:396 
cone 5:17] 
conic section 5:185 
cube 5:366 
curvature 5:379 
curve 5:379 
cycloid 5:386 
cylinder 5:387 
differential geometry 6:139 
dimension 6:147 
geometry, fractal 8:236-237 
history 
Apollonius of Perga 2:49 
Archimedes 2:85-86 
Euclid 7:125 
Hilbert, David 9:238 
Lobachevsky, Nikolai Ivanovich 
11:334 
mathematics, history of 12:186, 
12:188 
Pythagoras of Samos 15:3/0-311 
line (mathematics) 11:305 
mathematics 12:185 
non-Euclidean geometry 13:355 
parabola 14:233 
plane (mathematics) 15:36-37 
point (mathematics) 15:81 
polygon 15:116 
polyhedron 15:116 
projective geometry 15:242 
Pythagoras, theorem of 15:310 
secant 16:377 
sphere 17:300 
spherical trigonometry 17:300-301 
square 17:319 
tangent 18:106 
topology 18:290-291 
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transformation 18:318 
trapezoid 18:329-330 
triangle 18:337 
trigonometry 18:239-240 
vector analysis 19:131 
volume 19:230 
GEDMETRY, FRACTAL 8:236-237 
computer graphics 5:157, 5:158 
GEOMORPHDLDGY 8:238 
ice ages 10:7-10 
GEOPHYSICS 8:238 
astrogeology 2:219 
Earth, geomagnetic field of 6:300- 
302 


Earth, gravitational field of 6:302- 
303 
Earth, heat flow in 6:303 
Earth, motions of 6:303-304 
Earth, size and shape of 6:304 
Earth, structure and composition of 
6:304-307 
Earth sciences 6:308 
International Geophysical Year 
10:190 
plate tectonics 15:57-61 
research institutions 
Lamont-Doherty Geological 
Observatory 11:150 
GEOPOLITICS 8:238 
Mackinder, Sir Halford John 12:24 
GEORGE, DAVID LLOYD see LLOYD 
GEORGE, DAVID 
GEORGE, HENRY 8:238-239 
single tax 17:91 
GEORGE, LAKE 8:239 
GEORGE, SAINT 8:239 
GEORGE, STEFAN 8:239 
GEORGE OF POOEBRADY, KING DF 
BOHEMIA 8:239 
GEORGE TOWN see PENANG 
GEORGE WASHINGTON BRIDGE 8:239 
Gilbert, Cass 8:304 
GEORGE WASHINGTDN UNIVERSITY 
8:239 
GEORGE |, KING OF ENGLANO, 
SCOTLANO, ANO IRELANO 
8:239-240 
Walpole, Sir Robert 19:249-250 
GEORGE II, KING OF ENGLAND, 
SCOTLANO, AND IRELAND 8:240 
Pelham, Henry 14:287-288 
Walpole, Sir Robert 19:249-250 
GEORGE III, KING OF ENGLAND, 
SCOTLANO, ANO IRELAND 
8:240-241 
academies of art 1:64 
Regency 16:10 
GEORGE IV, KING OF ENGLAND, 
SCOTLAND, AND IRELANO 8:241 
Regency 16:10 
GEDRGE V, KING OF ENGLAND, 
SCOTLAND, ANO IRELAND 8:241 
GEORGE VI, KING DF ENGLAND, 
SCOTLANO, AND IRELAND 
8:241-242 
GEORGE |, KING OF GREECE 8:242 
GEORGE II, KING OF GREECE 8:242 
GEORGETOWN (Guyana) 8:242 
GEORGETOWN UNIVERSITY 8:242 
GEORGIA (United States) 8:242-248 
cities see specific city names 


economy 8:243, 8:246 
education 8:245 

flag 8:243 

government and politics 8:243, 


history 8:247-248 
Felton, William Harrell 7:235 
Oglethorpe, James 14:60 
Sherman, William Tecumseh 
17:38-39 
Stephens, Alexander Hamilton 
17:360-361 
Talmadge (family) 18:101 
United States, history of the 19:50 
Yazoo Land Fraud 20:72 
land and resources 8:242-243 
map 8:244 
people 8:243, 8:245 
physical features 
Okefenokee Swamp 14:71 
Stone Mountain 17:383 
rivers, lakes, and waterways 8:245 
Chattahoochee River 4:276 
Suwannee River 18:50 
seal, state 8:243 
tourism and recreation 8:245-246 
vegetation and animal life 8:243, 
8:245 
GEORGIA, REPUBLIC OF 8:248 
GEORGIAN BAY 8:248 
GEORGIAN STYLE 8:248-249 
American art and architecture 1:300 
house (in Western architecture) 
9:328 
GEORGICS (poem) 
Vergil 19:150 
GEOS (artificial satellite) 8:249 
GEOSYNCHRONOUS SATELLITE 
space exploration 17:243 
GEOSYNCLINE 8:249-250 
Earth, geological history of 6:297 
paleogeography 14:198 
syncline and anticline 18:79 
GEOTHERMAL ENERGY 8:250 
energy sources 7:39-40 
hot springs 9:320 
igneous rock 10:33 
power, generation and transmission 
of 15:170 
GERA (Germany) 8:250 
GERANIUM 8:250-251 
GERBIL 8:251 
GERHARDT, CHARLES 
organic chemistry 14:132 
GERIATRICS 8:251 
old age 14:78-79 
GERICAULT, THEOOORE 8:251-252 
GERLACHE OE GOMERY, ADRIEN DE, 
BARON 8:252 
GERM THEORY OF DISEASE 
Pasteur, Louis 14:264 
GERM WARFARE see CHEMICAL AND 
BIOLOGICAL WARFARE 
GERMAIN, LDRD GEORGE 8:252 
American Revolution 1:333 
GERMAN ART AND ARCHITECTURE 
8:252-256 
architecture 2:91, 2:93, 2:94 
baroque art and architecture 2:391 
Bauhaus 3:10, 3:12 
Brticke, Die 3: 336 


Danube school 6:15 
doll 6:195 
expressionism 7:18] 
folk art 7:371 
Gothic art and architecture 8:372, 
8:373, 8:374 
Gothic Revival 8:375-376 
graphic arts 8:403 
Greek Revival 9:37 
Nazarenes 13:228-229 
Ottonian art and architecture 
14:158 
Renaissance art and architecture 
16:34, 16:35 
rococo style 16:/30, 16:131 
sculpture 16:364, 16:365 
Secession movement 16:377 
tapestry 18:114 
See also AUSTRIAN ART AND 
ARCHITECTURE; subheading 
Germany under specific art 
forms and movements; specific 
artist names 
GERMAN ANO AUSTRIAN MUSIC 8:256- 
260 
baroque music 2:391 
meistersinger 12:245 
opera 14:102, 14:103-104 
operetta 14:105 
rococo music 16:129 
song 17:190 
string quartet 17:398 
symphony 18:78 
See also CLASSICAL PERIOD IN 
MUSIC; specific composer and 
musician names 
GERMAN CONFEDERATION 8:260 
Prussia 15:261 
Vienna, Congress of 19:187 
GERMAN DEMOCRATIC REPUBLIC see 
GERMANY 
GERMAN EAST AFRICA 8:260 
Tanzania 18:111 
GERMAN LANGUAGE see GERMANIC 
LANGUAGES 
GERMAN LITERATURE 8:260-263 
Eulenspiegel, Till 7:126 
Gruppe 47 9:68 
romanticism (literature) 16:153 
Sturm und Drang 17:404-405 
tragedy (drama) 18:314 
See also specific author names 
GERMAN MEASLES 8:263 
GERMAN MUSIC see GERMAN AND 
AUSTRIAN MUSIC 
GERMAN SHEPHERD 8:263 
GERMAN SHORTHAIRED POINTER 
8:263-264 
GERMAN WIREHAIRED POINTER 8:264 
GERMANIC LANGUAGES 8:264-265 
English language 7:54-55 
Germany 8:270 
Grimm’s law 9:54 
historical linguistics 9:254 
writing systems, evolution of 20:52 
GERMANIC LAW 8:265-266 
civil law 6:5: 5:6 
GERMANIC PEOPLES 8:266 
Germany, history of 8:274 
Goths 8:376 
Swabia 18:51 


Vandals 19:121 


GERMANICUS CAESAR 8:266 
GERMANIUM 8:266 
GERMANY 8:267-274 


art and architecture see GERMAN 
ART AND ARCHITECTURE 
cities 8:270 
See also specific city names 
demography 8:270 
economic activity 8:271-273 
banking systems 2:374 
central bank 4:233 
education 6:345, 8:270-271 
Gymnasium 9:94 
flag 8:267 
government and politics 8:273-274 
health 8:271 
history see GERMANY, HISTORY OF; 
NAZISM 
land and resources 8:267-269 
languages 
Slavic languages 17:119-120 
See also GERMANIC LANGUAGES 
literature see GERMAN LITERATURE 
manufacturing 
Volkswagen 19:227-228 
map 8:268 
music see GERMAN AND AUSTRIAN 
MUSIC 
navy 13:225 
people 7:270-271 
See also GERMANIC PEOPLES 
regions see specific region names 
religion 8:270 
rivers, lakes, and waterways 8:269 
Main River 12:55 
Rhine River 16:71-72 
Weser River 19:323 
rockets and missiles 16:120-121 
states 8:273 
See also specific state names 
theater 
acting 1:79-80 
Kaiser, Georg 11:6 
theater, history of the 18:212 
transportation 
railroad 15:376, 15:377, 15:379 
wine 19:383 


GERMANY, HISTORY OF 8:274-284 


Adenauer, Konrad 1:93-94 

Alsace-Lorraine 1:285 

Austria see AUSTRIA 

Bebel, August 3:28 

Berlin Wall 3:86 

Bismarck, Otto von 3:155-156, 
8:279-281 

Brandt, Willy 3:280 

cabaret 4:3-4 

Caprivi, Georg Leo, Graf von 4:121 

cold war 5:84-85 

communism see subheading 
Germany under COMMUNISM 

Drang nach Osten 6:232 

Ebert, Friedrich 6:319 

empire (1871-1918) 8:280-281 

Enlightenment 7:70-71 

feudalism 7:250-251 

Franco-Prussian War 8:37-39 

Frankfurt Parliament 8:41 

Fugger (family) 8:108-109 

German Confederation see GERMAN 


240 GERMINATION 
CONFEDERATION MEDICINE anti-Semitism 2:35 American music 1:324 
Groener, Wilhelm 9:55 GERRY, ELBRIDGE 8:286 Jews 10:359 GILBERT, SIR HUMPHREY 8:304 
Hanseatic League 9:132 gerrymander 8:286 Warsaw uprisings 19:260 GILBERT, WILLIAM 8:304 
Hindenburg, Paul von 9:243 GERRYMANDER 8:286 GHIBELLINES see GUELPHS AND magnetism 12:45 
historians GERSHWIN, GEORGE AND IRA 8:286 GHIBELLINES GILBERT, SIR WILLIAM S. see GILBERT 


Meinecke, Friedrich 12:244 
Ranke, Leopold von 15:387 
Hitler, Adolf 9:257-258 
See also subheading Nazism 
below 
Holy Roman Empire 9:277-278 
Jews 10:359, 10:360-361 
anti-Semitism 2:35 
Holocaust 9:274 
Junkers 10:410 
Kohl, Helmut 11:92 
Lassalle, Ferdinand 11:183 
maps 8:276, 8:278, 8:280, 8:283 
Miller, Hermann 13:124 
Nazi-Soviet Pact 13:229 
Nazism 8:282-283, 13:229-230 
Gestapo 8:287 
Third Reich 18:228 
newspapers 13:317 
Oder-Neisse line 14:55 
philosophy 
Nietzsche, Friedrich Wilhelm 
13:329-330 
Reformation 16:7 
Reichstag 16:14 
Revolutions of 1848 16:65 
Rome, ancient 
Arminius 2:131 
Saxony 16:320 
Schacht, Hjalmar 16:327 
Schleswig-Holstein 16:334 
Schmidt, Helmut 16:335 
social security 17:151 
socialism 17:157, 17:158 
Strauss, Franz Josef 17:392 
Stresemann, Gustav 17:395-396 
student movements 17:403 
Swabia 18:51 
Thirty Years’ War see THIRTY YEARS’ 
WAR 
Tirpitz, Alfred von 18:264 
titles of nobility and honor (table) 
18:268 
Triple Alliance 18:343 
university 19:78 
Weimar Republic 8:282 
Wenceslas Ill, King of Germany and 
Bohemia 19:322 
William |, Emperor of Germany 
19:367 
William Il, Emperor of Germany 
19:367-368 
World War | see WORLD WAR | 
World War Il see WORLD WAR II 
Zollverein 20:119 
See also PRUSSIA; other specific 
personal names 
GERMINATION 8:284-285 
seed 16:385-386 
GERNSBACK, HUGO 8:285 
science fiction 16:348 
GEROME, JEAN LEON 8:285 
GERONIMO 8:285 
Apache (American Indians) 2:39 
Crook, George 5:344 
GERONTOLOGY see GERIATRICS; 


American music 1:324, 1:325 
opera 14:104 
Porgy and Bess 15:133 
GERSON, JEAN LE CHARLIER DE 8:287 
GERSONIDES see LEVI BEN GERSHON 
GESTALT PSYCHOLOGY 8:287 
Brentano, Franz 3:298 
Koffka, Kurt 11:91 
Kohler, Wolfgang 11:92 
perception 14:305 
Perls, Friedrich S. 14:316 
problem solving 15:238 
psychology, history of 15:273 
Wertheimer, Max 19:323 
GESTAPO 8:287 
Himmler, Heinrich 9:241-242 
$8 17:324 
GESTATION 8:287 
pregnancy and birth 15:185-187 
GESTURAL PAINTING 
modern art 13:7 
GESUALOO, CARLO 8:287-288 
GETHSEMANE 8:288 
Good Friday 8:360 
Jerusalem 10:347 
Jesus Christ 10:351 
GETTY, J. PAUL 8:288 
Getty Museum 8:288 
GETTY MUSEUM 8:288 
GETTYSBURG (Pennsylvania) 8:288- 
289 
GETTYSBURG, BATTLE OF 8:289 
Civil War, U.S. 5:23, 5:24, 5:25 
map 8:288 
Pickett George E. 15:6 
Stuart, J. E. B. 17:401-402 
GETTYSBURG ADDRESS 8:289 
GEYSER 8:289-290 
Old Faithful 14:80 
GEZER (Israel) 8:290 
GHANA 8:290-293 
cities see specific city names 
economic activity 8:291-292 
flag 8:29] 
history 8:292-293 
Africa 1:139 
African prehistory 1:164 
Nkrumah, Kwame 13:347 
Rawlings, Jerry 15:395 
Togoland 18:277 
land and resources 8:290-291 
literature 
Awoonor, Kofi 2:312 
map 8:292 
people 8:291 
Fanti 7:209 
rivers, lakes, and waterways 
Volta River 19:229 
GHARAPURI see ELEPHANTA (India) 
GHATS 8:293 
GHAZALI, AL- 8:293 
GHENT (Belgium) 8:293 
GHENT, TREATY OF see WAR OF 1812 
GHEORGHIU-OEJ, GHEORGHE 8:293- 
294 
GHETTD 8:294 


GHIBERTI, LORENZO 8:294-295 
GHIRLANDAIO, DDMENICO 8:295 
portraiture 15:138 
GHOSE, AUROBINDO see AUROBINDO, 
SRI 
GHOST 8:296 
GHOST DANCE 8:296 
Wovoka 20:45 
GHOST TOWNS 8:296 
G.I. BILL OF RIGHTS 8:296 
GIACOMETTI, ALBERTO 8:296-297 
GIAMATTI, A. BARTLETT 8:297 
GIAMBOLOGNA see BOLOGNA, 
GIOVANNI DA 
GIANNINI, AMADEO PETER 8:297 
GIANT SCHNAUZER see SCHNAUZER 
GIANT TOAD 8:297 
GIANTISM see ENDOCRINE SYSTEM, 
DISEASES OF THE 
GIANTS 8:297-298 
GIANT'S CAUSEWAY 8:298 
GIAP, VO NGUYEN see VO NGUYEN GIAP 
GIARDIA 8:298 
GIBBERELLINS see HORMONE, PLANT 
GIBBON 8:298 
ape 2:41, 2:42 
primate 15:219 
slamang 17:64 
GIBBON, EDWARD 8:298-299 
GIBBONS, GRINLING 8:299 
wood carving 19:410 
GIBBONS, JAMES 8:299 
GIBBONS, ORLANDO 8:299 
GIBBONS v. OGDEN 8:300 
Marshall, John 12:143 
GIBBS, JAMES 8:300 
GIBBS, JOSIAH WILLARD 8:300 
GIBRALTAR 8:300-301 
map 8:30] 
GIBRALTAR, STRAIT OF 8:301 
GIBRAN, KAHLIL 8:301-302 
GIBSON, ALTHEA 8:302 
GIBSON, BOB 8:302 
GIBSON, CHARLES DANA 8:302 
GIBSON, JAMES AND ELEANOR 
cognitive psychology 5:82 
GIBSON, JAMES JEROME 
perception 14:305 
GIBSON, JOSH 8:302 
GIOE, ANORE 8:302 
GIOEON 8:303 
GIDEON. WAINRIGHT 
legal aid 11:231 
GIDEONS INTERNATIONAL 
Bible societies 3:107 
GIELGUD, SIR JOHN 8:303 
GIEREK, EQWARO 8:303 
GIFTED, EDUCATION OF THE see 
SPECIAL EDUCATION 
GIGLI, BENIAMINO 8:303 
GILA MONSTER 8:303 
GILA RIVER 8:304 
GILBERT, CASS 8:304 
skyscraper 17:112, 17:113 
Woolworth Building 19:415 
GILBERT, HENRY F. 


AND SULLIVAN 
GILBERT ISLANDS see KIRIBATI 
GILBERT AND SULLIVAN 8:304-305 

D’Oyly Carte, Richard 6:223-224 

operetta 14:105 
GILBRETH, FRANK AND LILLIAN 8:305 
GILDED AGE 8:305 

United States, history of the 19:61 
GILEAD 8:305 
GILELS, EMIL 8:305 
GILGAMESH, EPIC OF 8:305 

Ark 2:122 

epic 7:8] 

mythology 13:172-173 
GILL see FISH 
GILLESPIE, DIZZY 8:305 

bebop 3:28 

jazz 10:338 
GILLETTE, WILLIAM H. 8:305 
GILLRAY, JAMES 8:305-306 
GILMORE, PATRICK SARSFIELD 

American music 1:323 

band 2:367 
GILSDN, ETIENNE 8:306 
GIN 8:306 
GIN RUMMY see RUMMY 
GINASTERA, ALBERTO 8:306 
GINGER 8:306-307 
GINGHAM 8:307 
GINGIVITIS see DENTISTRY 
GINKGO 8:307 

gymnosperm 9:97 
GINSBERG, ALLEN 8:307 
GINSENG 8:307-308 
GINZBERG, ASHER see ACHAD HA-AM 
GINZBERG, LOUIS 8:308 
GIOCONDA, LA (opera) 

Ponchielli, Amilcare 15:122 
GIOLITTI, GIOVANNI 8:308 
GIORDANO, UMBERTO 8:308 
GIORGIONE 8:308-309 
GIOTTO DI BONDONE 8:309-310 

art 2:150 

Florence (Italy) 7:346 
GIOVANNI, NIKKI 8:310 
GIOVANNI DA MONTECORVINO 8:310 
GIDVANNI DI PAOLO 8:310 
GIRAFFE 8:310 

horn (biology) 9:302-303 

okapi 14:70 
GIRARO, STEPHEN 8:310 
GIRARDON, FRANCOIS 8:310-311 
GIRAUD, HENRI HONORE 8:311 
GIRAUDOUX, JEAN 8:311 
GIRL SCOUTS OF THE U.S.A. see 

SCOUTING 
GIRONOISTS 8:311 

Corday, Charlotte 5:255 

French Revolution 8:81 

Roland de la Platiére, Jeanne Manon 

Phlipon 16:136 
GIRTIN, THOMAS 8:311-312 
GIRTY, SIMON 8:312 . 
GISCARO O’ESTAING, VALERY 8:312 
GISH, DOROTHY AND LILLIAN 8:312 
GISLEBERTUS 8:312 
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GISSING, GEORGE ROBERT 8:313 
GIST, CHRISTOPHER 8:313 
GITLOWv. NEW YORK 
freedom of speech 8:57 
GIULINI, CARLO MARIA 8:313 
GIULIO ROMANO 8:313 
Mannerism (art) 12:102 
GIVENCHY, HUBERT DE see FASHION 
DESIGN 
GIZA (Egypt) 8:313 
pyramids 15:307, 15:308 
GLACIER NATIONAL PARK see 
NATIONAL PARKS 
GLACIERS AND GLACIATION 8:313-316 
Columbia Icefield 5:112-113 
drift, glacial 6:242 
erosion and sedimentation 7:96, 
73] 
esker 7:102 
glaciers 
Mer de Glace 12:265 
ice ages 10:7-10 
Agassiz, Louis Rodolphe 1:169 
iceberg 10:14-15 
lake, glacial 11:145-146 
landform evolution 11:158 
moraine 13:73 
paleoclimatology 14:196-197 
till and tillite 18:255 
GLACKENS, WILLIAM 8:316 
GLADIATORS 8:316 
GLADIOLUS 8:316-317 
GLADSTONE, WILLIAM EWART 8:317 
Disraeli, Benjamin, 1st Earl of 
Beaconsfield 6:168 
Great Britain, history of 9:12 
Home Rule Bills 9:279 
Liberal parties 11:267 
GLAMORGAN (Wales) 8:317 
GLAND see HORMONE, ANIMAL; 
specific glands 
GLANDULAR FEVER see 
MONONUCLEOSIS 
GLASER, DONALD 8:317 
bubble chamber 3:346 
GLASGOW (Scotland) 8:318 
United Kingdom 19:25 
GLASGOW, ELLEN 8:318 
GLASHOW, SHELOON 8:318 
GLASNOST8:318 
Gorbachev, Mikhail 8: 362 
perestroika 14:308 
Union of Soviet Socialist Republics 


GLASPELL, SUSAN 8:318 

GLASS 8:318-322 
fiberglass 7:254-255 
glassblowing 8:322-323 
glassware, decorative 8:323-324 
shaping techniques 8:32/ 
soda 17:167 
stained glass 17:327-328 
Steuben glass 17:366 
Stiegel, Henry William 17:370 
tektites 18:151 
tempering 18:167 

GLASS, CARTER 8:322 
Glass-Steagall Acts 8:322 

GLASS, PHILIP 8:322 

GLASS HARMONICA 8:322 

GLASS MOUNTAINS 


Oklahoma 14:75 
GLASS-STEAGALL ACTS 8:322 
GLASSBLOWING 8:322-323 

glass 8:318 
GLASSFISH see ICEFISH 
GLASSWARE, OECORATIVE 8:323-324 

antique collecting 2:33-34 

Art Deco 2:161-162 

Art Nouveau 2: 163, 2:164-165 

bottle 3:250 

colonial styles in North America 

5:97, 5:98 

Lalique, René 11:147 

stained glass 17:327-328 

Steuben glass 17:366 

Stiegel, Henry William 17:370 

Tiffany, Louis Comfort 18:252 
GLASSY STATE 8:324-325 
GLAUCOMA 8:325 

eye diseases 7:192 

treatment 

marijuana 12:127 
GLAZE 8:325-326 
pottery and porcelain 15:156, 
15:157-158 
GLAZER, NATHAN 8:326 
GLAZUNOV, ALEKSANDR 
KONSTANTINOVICH 8:326 
GLEASON, JACKIE 8:326 
GLEE 8:326 
GLEIZES, ALBERT 8:326-327 
GLEN CANYON DAM (Arizona) 2:121 
GLENCOE, MASSACRE OF 8:327 
GLENOALE (California) 8:327 
GLENOOWER, OWEN 8:327 
GLENN, JOHN H., JR. 8:327 

astronaut 2:222 

Mercury program 12:269-270 

space programs, national 17:254 
GLIDER 8:327-328 

aerial sports 1:109-110 

aircraft 1:200 

Lilienthal, Otto 11:294 
GLIDING see AERIAL SPORTS 
GLIDING LEMUR see COLUGO 
GLIERE, REINHOLO MORITZOVICH 

8:328 
GLINKA, MIKHAIL IVANOVICH 8:328 
Russian music 16:216 
GLOBAL WARMING see GREENHOUSE 
EFFECT 
GLOBE 8:328 
GLOBE THEATRE see ELIZABETHAN 
PLAYHOUSE 
GLOBULAR CLUSTER see CLUSTER, 
STAR 
GLOBULE 8:328 
GLOCKENSPIEL 8:328-329 
GLOMAR CHALLENGER (ship) see 
DEEP-SEA DRILLING PROJECT 
GLORIOUS REVOLUTION 8:329 
Jacobites 10:303 
James ll, King of England, Scotland, 
and Ireland 10:312 
Stuart, James Francis Edward 
17:401 

Whig party (England) 19:345 
GLOSSARY 

dictionary 6:130-131 
GLOSSOLALIA see TONGUES, SPEAKING 

IN 


GLOUCESTER (England) 8:329 
GLOUCESTER (Massachusetts) 8:329 
GLOUCESTER, HUMPHREY, DUKE OF 
8:329 
GLOUCESTERSHIRE (England) 8:329 
GLOVES 8:330 
GLOW DISCHARGE 
discharge, electrical 6:159 
GLOWWORM 8:330 
bioluminescence 3:132 
firefly 7:290 
GLOXINIA 8:330 
GLUBB, SIR JOHN BAGOT 8:330 
GLUCAGON see HORMONE, ANIMAL 
GLUCK, ALMA 8:330 
GLUCK, CHRISTOPH WILLIBALD 8:330- 
331 
classical period in music 5:36 
opera 14:102-103 
overture 14:160 
GLUCOCORTICOID see HORMONE, 
ANIMAL 
GLUCOSE 8:331 
diabetes 6:121 
hypoglycemia 9:414 
sugar 18:6-7 
sugar production 18:7 
GLUCOSE TOLERANCE TEST see 
DIABETES 
GLUE see ADHESIVE 
GLUON 8:331 
fundamental particles 8:114-115 
GLYCEROL 8:331 
fat 7:221 
fats and oils 7:222 
GLYCOGEN 8:331 
carbohydrate 4:124 
GLYCOL 8:331 
GLYCOLYSIS see METABOLISM 
GLYCOSIDE 8:331-332 
GLYNDEBOURNE OPERA FESTIVAL 
8:332 
GNAT see MIDGE 
GNATCATCHER 8:332 
GNEISENAU, AUGUST WILHELM ANTON, 
GRAF NEITHARDT VON 8:332 
GNEISS 8:332 
GNOME see FAIRY 
GNOSTICISM 8:332-333 
apocalyptic literature 2:44 
Clement of Alexandria, Saint 5:42 
Colossians, Epistle to the 5:110 
Demiurge 6:73 
Docetism 6:180 
Hermetic literature 9:221 
Irenaeus, Saint 10:234 
Mandaeans 12:90 
Manichaeism 12:95 
Nag Hammadi Papyri 13:183 
Valentinus 19:110 
GNP see GROSS NATIONAL PRODUCT 
GNU see WILDEBEEST 
GO (game) 8:333 
GOA (India) 8:333 
GOAT 8:333-334 
angora 1:387 
animal husbandry 1:404, 1:406 
diseases, animal 6:161, 6:162 
horn (biology) 9:302 
See also MOUNTAIN GOAT 
GOATFISH 8:334 


GOBBI, TITO 8:335 
GOBELINS 8:335 
Le Brun, Charles 11:212 
tapestry 18:115 
GOBI 8:335-336 
GOBIND SINGH 
Sikhs 17:75 
GOBINEAU, JOSEPH ARTHUR, COMTE 
DE 8:336 
racism 15:344 
GOBLIN see FAIRY 
GOBY 8:336 
GOD 8:336-338 
agnosticism 1:173-174 
Allah 1:274 
atheism 2:333-334 
Bible 3:102 
biblical concepts 8:336, 8:337 
covenant 5:308 
deism 6:62 
Descartes, René 6:100 
ethics 7:114-115 
grace 8:387 
Holy Spirit $:279 
hymn 9:409-410 
Islam 10:252, 10:254-256 
Jesus Christ 10:349-352 
Judaism 10:400, 10:401 
monotheism 13:46 
pantheism 14:221 
polytheism 15:118 
prayer 15:175 
primitive religion 15:223 
religion 16:20-23 
Satan 16:301-302 
sin 17:87 
Ten Commandments 18:173 
theism 18:217 
theology 18:218-219 
theosophy 18:2/9-220 
transcendence, divine 18:316 
Trinity 18:342-343 
GODARO, JEAN LUC 8:338 
GODDARO, ROBERT 8:338-339 
Jet Propulsion Laboratory 10:353 
rockets and missiles 16:/20 
satellite, artificial 16:302 
GOOOARD COLLEGE 8:339 
GOOOARO SPACE FLIGHT CENTER 
8:339 
GODDEN, RUMER 8:339 
GODEL, KURT 8:339 
GODEY, LOUIS ANTOINE 8:339 
GODEY’S LADY'S BOOK (periodical) 
Godey, Louis Antoine 8:339 
periodical 14:313 
GODFREY OF BOVILLON 8:339 
Jerusalem, Latin Kingdom of 10:348 
GOOIVA, LADY 8:339 
Coventry (England) 5:308 
GOOOY, MANUEL DE 8:339 
Spain, history of 17:273 
GODTHAB (Greenland) 8:339-340 
GODUNOV, BORIS see BORIS 
GODUNOV, TSAR OF RUSSIA 
GODWIN, MARY WOLLSTONECRAFT see 
WOLLSTONECRAFT, MARY 
GOOWIN, WILLIAM 8:340 
anarchism 1:359 
Shelley, Mary Wollstonecraft 17:33 
Wollstonecraft, Mary 19:402 
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GODWIN AUSTEN see K2 
GOEBBELS, JDSEPH 8:340 
propaganda 15:245 
GOERDELER, KARL FRIEORICH 8:340 
GDERING, HERMANN 8:340-341 
GDES (artificial satellite) 8:341 
space programs, national 17:257 
GOES, HUGO VAN DER 8:341 
GOETHALS, GEORGE WASHINGTON see 
PANAMA CANAL 
GDETHE, JOHANN WOLFGANG VON 
8:341-342 
Faust (legend) 7:225 
German literature 8:26] 
Herder, Johann Gottfried von 9:217- 
218 
Schiller, Johann Christoph Friedrich 
von 16:329-330 
tragedy (drama) 18:314 
GDETHITE 8:342 
GOG AND MAGOG 8:342-343 
GOGH, VINCENT VAN see VAN GOGH, 
VINCENT 
GOGOL, NIKOLAI 8:343 
GOITER 8:343 
iodine 10:207, 10:208 
thyroid function test 18:245 
GOLAN HEIGHTS 
Arab-Israeli Wars 2:58, 2:59 
Israel 10:266 
GOLO 8:343-345 
alchemy 1:242-244 
Fort Knox (Kentucky) 7:410 
mining 8:344 
money 13:33 
physical and chemical properties 
8:344 
Witwatersrand (South Africa) 19:398 
GOLD COAST see GHANA 
GOLD RUSH 8:345 
California 4:34 
Chinese Americans 2:208 
frontier 8:97, 8: 100 
Klondike 11:85 
Marshall, James Wilson 12:142 
Sutter, John Augustus 18:49 
United States, history of the 19:56, 
19:61-62 
Yukon Territory (Canada) 20:96 
GOLO ANO SILVER WORK 8:345-347 
Dutch art and architecture 6:278- 
279 
jewelry 10:354-356 
GOLD STANDARD 8:347 
central bank 4:232 
exchange rate 7:167 
McKinley, William 12:25 
money 13:33 
GOLOBERG, ARTHUR J. 8:347 
GOLDBERG, RUBE 8:347-348 
comic strip 5:122 
GOLDEN BOUGH, THE (book) see 
FRAZER, SIR JAMES 
GOLDEN BULL 8:348 
Germany, history of 8:277 
Holy Roman Empire 9:278 
Hungary 9:380 
GDLDEN CALF 8:348 
Aaron 1:44 
Jeroboam |, King of Israel 10:346 
GOLDEN FLEECE 8:348 


Jason 10:333 
GDLDEN GATE 8:348 
GOLDEN GATE BRIDGE 8:348 
California 4:30 
San Francisco Bay 16:274 
GOLDEN HORDE, KHANATE OF THE 
8:348 
GOLDEN NOTEBOOK, THE (novel) see 
LESSING, DORIS 
GOLDEN RETRIEVER 8:348-349 
GOLDEN SECTIDN 8:349 
Fibonacci sequence 7:255 
GOLDEN TEMPLE 
Amritsar (India) 1:352 
Sikhs 17:75 
GDLDENRAIN TREE 8:349 
GOLDENROD 8:349 
GOLDFADEN, ABRAHAM 
Yiddish theater 20:80 
GOLDFINCH 8:349-350 
GDLDFISH 8:350 
tropical fish 18:349 
GOLDING, WILLIAM 8:350-351 
GOLOMAN, EMMA 8:351 
anarchism 1:359 
GOLDMANN, MAX see REINHARDT, MAX 
GOLDMARK, PETER CARL 8:351 
GOLOONI, CARLO 8:351 
GOLOSMITH, OLIVER 8:351-352 
GOLDWATER, BARRY M. 8:352 
Arizona 2:120 
GOLDWYN, SAMUEL 8:352 
GOLEM 8:352 
GOLF 8:352-356 
Alcott, Amy 1:247 
Bradley, Pat 3:266 
British Open champions (table) 
:354 


Carner, JoAnne 4:142 

Casper, Billy 4:167 

Hagen, Walter 9:104 

history 8:353 

Hogan, Ben 9:266 

Jones, Bobby 10:385-386 

Lopez, Nancy 11:359-360 

Masters champions (table) 8:354 

Nelson, Byron 13:238 

Nicklaus, Jack 13:327 

Palmer, Arnold 14:211 

Player, Gary 15:67 

Professional Golfers Association 

champions (table) 8:355 

rules 8:355-356 

Sarazen, Gene 16:293 

Snead, Sam 17:141 

Trevino, Lee 18:336 

U.S. Open champions (table) 8:354 

Vardon, Harry 19:124 

Watson, Tom 19:292 

Whitworth, Kathy 19:355 

Wright, Mickey 20:49 

Zaharias, Babe Didrikson 20:98 
GOLGI APPARATUS see CELL 
GOLIATH 8:356 
GOLIATH FRDG 8:356 
GOMBRDWICZ, WITOLD 8:356 
GOMEZ, JUAN VICENTE 8:356-357 
GOMPERS, SAMUEL 8:357 

labor union 11: 132 

Socialist party 17:161 
GOMULKA, WEADYSLAW 8:357 


GONADOTROPIN see HORMONE, 
ANIMAL 

GONADS see SEX HORMONES 

GONCALVES, NUNO 8:357 

GDNGALVES DIAS, ANTDNIO 8:357 

GDNCHARDV, IVAN ALEKSANDRDVICH 
8:357 

GONCOURT, EDMOND OE AND JULES 
DE 8:357-358 

GONDOLA 8:358 

GONDWANALAND see CONTINENTAL 
DRIFT; PALEOGEOGRAPHY 

GONE WITH THE WIND (novel) 8:358 

Mitchell, Margaret 12:410 
GONG 8:358 
GONGORA Y ARGOTE, LUIS DE 8:358- 
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GONGORISM see GONGORA Y ARGOTE, 
LUIS DE 
GONORRHEA 8:359 
arthritis 2:167 
GONZAGA (family) 8:359 
GONZALES, PANCHO 8:359 
GONZALEZ MARQUEZ, FELIPE 8:359 
GOOD FRIDAY 8:359-360 
GOOD HOPE, CAPE OF 8:360 
Gama, Vasco da 8:155 
GOOD NEIGHBOR POLICY 8:360 
Welles, Sumner 19:319 
GOOOALL, JANE 8:360 
GOODBYE, MR. CHIPS (novel) 8:360 
GOODHEART, GEORGE J. 
chiropractic 4:363-364 
GOODMAN, BENNY 8:360 
swing (music) 18:66 
GOODNIGHT, CHARLES 8:360 
GOOORICH, BENJAMIN F. 8:360 
GOODRICKE, JOHN 
binary stars 3:119 
GOODYEAR, CHARLES 8:360 
rubber 16:187 
GOODYEAR BLIMP 
airship 1:211 
GDDSE 8:361 
duck 6:259-260 
poultry 15:/6/, 15:162 
GOOSE BAY (Canada) 8:361 
GOOSEBERRY 8:361 
GOOSEFISH 
anglerfish 1:382-383 
GOOSSENS, SIR EUGENE 8:361 
GOP see REPUBLICAN PARTY 
GOPHER 8:361-362 
GORBACHEV, MIKHAIL 8:362 
arms control 2:136 
chemical and biological warfare 
4:285 
cold war 5:86 
communisin 5:134, 5:137, 5:138 
glasnost 8:318 
perestroika 14:308 
Reagan, Ronald 15:401 
socialism 17:159 
Union of Soviet Socialist Republics 
19:8, 19:15 
United States, history of the 19:72 
Yeltsin, Boris 20:75 
GORDIAN KNOT 8:362 
GORDIMER, NADINE 8:362 
GDRDIN, JACDB 8:363 
Adler, Jacob 1:96 


GDRDON, CHARLES GEORGE 8:363 
GORDON, GEORGE see BYRON, 
GEORGE GORDON, LORD 
GOROON, JOHN BRDWN 8:363 
GORDON, RICHARD F. 
Apollo program 2:47 
GORDON, RUTH 8:363 
GOROON SETTER 8:363 
GDRE, AL 8:363 
GORE, THOMAS P. 8:364 
GOREN, CHARLES H. 8:364 
GORENKO, ANNA ANDREYEVNA see 
AKHMATOVA, ANNA 
GDREY, EDWARO 8:364 
GDRGES, SIR FEROINANDO 8:364 
GORGIAS 8:364 
GORGON 8:364 
GORILLA 8:364-365 
ape 2:41, 2:42 
Fossey, Dian 8:3 
GORING, HERMANN see GOERING, 
HERMANN 
GORKY (Russia) 8:365 
GORKY, ARSHILE 8:365 
GORKY, MAKSIM 8:365-366 
Russian literature 16:215 
GORTON, JDHN GREY 8:366 
GORTON, SAMUEL 8:366 
GORTONITES see GORTON, SAMUEL 
GOSFORD, ARCHIBALO ACHESON, 2D 
EARL OF 8:366-367 
GOSPEL MUSIC 8:367 
African Americans 1:149 
Franklin, Aretha 8:42 
Jackson, Mahalia 10:300 
soul music 17:196 
GOSPELS see BIBLE 
GOSSAERT, JAN 8:367 
Flemish art and architecture 7:339 
GOSSAMER CONDOR (aircraft) 7:343 
GOTEBORG (Sweden) 8:367 
GOTHA (Germany) 8:367 
GOTHIC ART ANO ARCHITECTURE 
8:367-375 
architecture 2:91-92 
Arnolfo di Cambio 2:143 
art 2:149-150 
buttress 3:408 
cathedrals and churches 4: 188, 
4.189 
Chartres Cathedral 4:274 
Cologne Cathedral 5:92 
Notre Dame de Paris 13:397 
Saint-Denis (church) 16:241-242 
Salisbury Cathedral 7:42, 7:47, 
7:51 
costume 5:286-287 
English art and architecture 7:42, 
7:47-50, 7:51 
French art and architecture 8:62-63 
furniture 8:126-127 
gargoyle 8:173 
Gentile da Fabriano 8:221 
German art and architecture 8:253- 


iconography 10:21-22 

illuminated manuscripts 10:43-44 

Italian art and architecture 10:270 

Latin American art and architecture 
11:186 

monastic art and architecture 
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13:27-29 
Norman architecture 13:358 
painting 14:185 
Pisano, Andrea 15:26 
Pisano, Nicola and Giovanni 15:26- 
27 
Portuguese art and architecture 
15:145-146 
Riemenschneider, Tilman 16:91-92 
Sainte-Chapelle 16:252 
sculpture 16:364 
Spanish art and architecture 17:278 
Stoss, Veit 17:385 
technology, history of 18:144 
Tudor style 18:365 
GOTHIC REVIVAL 8:375-376 
American art and architecture 
1:300-302 
architecture 2:94 
art 2:156 
Canadian art and architecture 4:86, 
4:87 
English art and architecture 7:50-51 
house (in Western architecture) 
9:328 
Latrobe, Benjamin Henry 11:196 
mosaic 13:92 
Pugin, Augustus 15:292-293 
Renwick, James 16:38 
Saint John the Divine, Cathedral of 
16:243 
Saint Patrick’s Cathedral 16:248- 
249 
Scott, Sir George Gilbert 16:357 
skyscraper 
Woolworth Building 17:13 
Upjohn, Richard 19:82 
GOTHIC ROMANCE 8:376 
American literature 1:315 
Dinesen, Isak 6:148 
du Maurier, Daphne 6:254 
Frankenstein 8:40 
Lewis, Matthew Gregory 11:262-263 
Radcliffe, Ann 15:347 
Shelley, Mary Wollstonecraft 17:33 
Walpole, Horace, 4th Earl of Orford 
19:249 
GOTHS 8:376 
Alaric |, King of the Visigoths 1:223 
Spain, history of 17:270, 17:27] 
Theodoric the Great, King of the 
Ostrogoths 18:217-218 
Theodosius |, Roman Emperor 
(Theodosius the Great) 18:218 
GOTLAND 8:376 
GOTTFRIED, CHRISTIAN 
bacteria 2:331 
GOTTFRIED VON STRASSBURG 8:376- 
a7 7 
GOTTHEIL, GUSTAV 8:377 
GOTTINGEN (Germany) 8:377 
GOTTLIEB, ADOLPH 8:377 
American art and architecture 1:309 
GOTTSCHALK, LOUIS MOREAU 8:377 
GOTTWALD, KLEMENT 8:377-378 
GOUACHE 8:378 
GOUJON, JEAN 8:378 
Mannerism (art) 12:102 
GOULART, JOAO 8:378 
GOULD, CHESTER 8:378 
comic strip 5:122 


GOULD, GLENN 8:378 
GOULD, GORDON 8:378 
GOULD, JAY 8:378 
GOULD, MORTON 8:378-379 
GOULD, STEPHEN JAY 8:379 
evolution 7:165 
GOUNOD, CHARLES 8:379 
GOURD 8:379 
pumpkin 15:297-298 
squash (vegetable) 17:320 
vegetable 19:/33 
GOUT 8:379-380 
arthritis 2:167 
GOVERNMENT 8:380-382 
administration 8:382 
See also specific functions, e.g., 
TAXATION 
allegiance 1:275 
anarchism 1:359-360 
boss, political 3:239 
bureaucracy 3:377-378 
cabinet 4:4 
charter 4:273 
city-state 4:415 
civil rights 5:6-7 
civil service 5:8 
commune 5:128 
conservatism 5:200-201 
constitution 5:208, 8:380 
court 5:303-305 
Duma 6:264 
eminent domain 7:21-22 
Enlightenment 7:71 
executive branch 7:169 
finance, state and local 7:276 
bond 3:212 
government regulation 8:382-384 
graft 8:390 
impeachment 10:54-55 
international 8:381 
See also INTERNATIONAL LAW; 
LEAGUE OF NATIONS; UNITED 
NATIONS 
legislature 11:233-234 
liberalism 11:267-268 
Montesquieu, Charles Louis de 
Secondat, Baron de la Bréde et 
de 13:57-58 
municipal government 13:128-129 
officials 
alderman 1:249 
attorney general 2:257 
chancellor 4:253 
coroner 5:265 
emir 7:22 
governor 8:384-385 
governor-general 8:385 
mayor 12:207 
president 15:203 
prime minister 15:220-221 
sheriff 17:37-38 
tribunes 18:337-338 
viceroy 19:166 
ombudsman 14:90-91 
Parliament 14:251-252 
passport 14:262 
political parties 15:98-100 
political science 15:101 
Privy Council 15:236-237 
representation 16:39-40 
revolution 16:63-65 


sedition 16:385 
separation of powers 8:381-382, 


sovereignty 17:239 
spending see FISCAL POLICY 
state (in political philosophy) 
17:341-345 
subdivisions 
borough 3:236 
city 4:410-414 
county 5:303 
state (political unit) 17:341 
territory 18:192 
township 18:305 
town meeting 18:305 
treason 18:331 
treaty 18:331 
types 8:380-381 
absolutism 1:56 
aristocracy 2:112 
authoritarianism 2:290 
confederation 8:381 
democracy 6:/3-74, 8:380 
despotism 6:106 
dictatorship 6:130, 8:381 
fascism 7:217-218 
federalism 7:230, 8:381 
feudalism 7:249-251 
junta 10:410, 13:27 
monarchy 8:380 
oligarchy 14:82 
republic 16:49 
totalitarianism 18:299 
unitary states 8:381 
veto 19:163 
welfare state 19:317-318 
women in society 19:406 
See also LAW; subheading 
government under specific 


cities, countries, provinces, and 


states; other specific 
governmental bodies 
GOVERNMENT EMPLOYEES see CIVIL 
SERVICE 
GOVERNMENT PRINTING OFFICE, 
UNITED STATES 8:382 


GOVERNMENT REGULATION 8:382-384 


antitrust laws 2:36 
Sherman Anti-Trust Act 17:39 
automotive industry 2:304 
aviation 2:308, 2:310, 8:384 
Civil Aeronautics Board 5:3 
Federal Aviation Administration 
7:228 
banking systems 2:374 
Glass-Steagall Acts 8:322 
censorship 4:224-227 
common carrier 5:125 
conservation 5:198-199 
endangered species 7:32 
consumer protection 5:225-226 
corporation 5:266-267 
cosmetics 5:274 
dairying 5:405 
DDT 6:35 
deregulation 8:384 
employment and unemployment 
7:2 


diseases, occupational 6:164 
Occupational Safety and Health 
Administration 14:29 


unemployment insurance 18:415 
energy 7:38 
environmental impact statement 
7:74 
environmental law 7:74-75 
Environmental Protection Agency 


equal opportunity 7:87 
farms and farming 7:214-215 
fishing industry 7:310-311 
food additives 7:382 
Food and Drug Administration 7:383 
food industry 7:385 
funeral industry 8:118 
game laws 8:15/7 
housing 9:334-337 
hunting 9:384 
inflation 10:151 
insurance 10:173 
interest 10:179 
liberalism 11:268 
meat and meat packing 12:215 
minimum wage 12:378-379 
mining and quarrying 12:381 
mixed economy 12:412 
monopoly and competition 13:43-44 
antitrust laws 2:36 
Nuclear Regulatory Commission 
13:412-413 
nursing home 14:9 
nutrition, human 14:15-16 
pension 14:301 
pesticides and pest control 14:335 
petroleum industry 14:350, 14:351 
pharmaceutical industry-14:355 
pharmacy 14:356 
pollutants, chemical 15:107 
pollution control 15:112 
smoke 17:132 
public utility 15:285 
radio and television broadcasting 
15:357-358, 15:363 
railroad 15:375 
savings industry 16:316 
Securities and Exchange 
Commission 16:379 
smoking 17:133 
trademark 18:313 
trucking industry 18:353 
United States, history of the 19:65 
urban planning 19:92 
usury 19:98 
zoning 20:120 
GOVERNOR 8:384-385 
pardon 14:243 
GOVERNOR-GENERAL 8:385 
GOWER, JOHN 8:385 
GOWON, YAKUBU 8:385 
GOYA, FRANCISCO DE 8:385-386 
aquatint 2:55 
Ferdinand VIl, King of Spain 7:240 
graphic arts 8:402, 8:403 
Spain, history of 17:273 
Spanish art and architecture 17:279 
Third of May, 1808, The 2: 155, 
8:385, 8:386 
GOYEN, JAN VAN 8:386-387 
GOYTISOLO, JUAN 8:387 
G0ZZI, CARLO, CONTE 8:387 
GOZZOLI, BENOZZO 8:387 
GRABEN see HORST AND GRABEN 
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GRACCHUS (family) 8:387 
Rome, ancient 16:160 
GRACE (theology) 8:387 
Luther, Martin 11:404-405 
Lutheranism 11:405 
Molina, Luis de 13:19 
predestination 15:184 
GRACE, W. R. 8:388 
GRACES 8:388 
GRACKLE 8:388 
GRADUATE EDUCATION 8:388-389 
degree, academic 6:60-61 
Graduate Record Examination 8:389 
scholarships, fellowships, and loans 
16:337-338 
university 19:78 
See also specific fields of study; 
specific institution names 
GRADUATE RECORO EXAMINATION 
8:389 
GRAF, STEFFI 8:389 
GRAF ZEPPELIN see AIRSHIP 
GRAFFITI 8:389 
GRAFT 8:390 
GRAFTING (botany) 8:390 
cloning 5:55 
GRAHAM, BILLY 8:390-391 
GRAHAM, GEORGE 
clocks and watches 5:54 
GRAHAM, JOHN 
abstract expressionism 1:58-59 
GRAHAM, KATHARINE 8:391 
Washington Post, The 19:273 
GRAHAM, MARTHA 8:391 
modern dance 13:9 
GRAHAM, OTTO 8:391-392 
GRAHAM, THOMAS 8:392 
GRAHAME, KENNETH 8:392 
Wind in the Willows, The 19:380 
GRAIL, HOLY 8:392 
Arthur and Arthurian legend 2:173 
GRAIN 8:392 
African prehistory 1:162, 1:164 
agriculture, history of 1:171, 1:179 
agriculture and the food supply 
1:180, 1:184 
barley 2:386-387 
bran 3:278 
bread 3:290-292 
breakfast cereal 3:293 
corn 5:259-261 
grass 8:404, 8:406 
mill 12:360 
millet 12:364 
nutrition, human 14:15 
oats 14:22 
reaper (farm machinery) 15:403 
rice 16:81-83 
rye 16:227 
shipping 17:52 
sorghum 17:194-195 
wheat 19:341-343 
whiskey 19:347-348 
wild rice 19:359-360 
GRAINGER, PERCY 8:392 
GRAM (measurement) 
weights and measures 19:313 
GRAM STAINING 
bacteria 2:329 
GRAMMAR 8:392-393 
case 4:165 


linguistics 11:306-309 
parts of speech 14:257-258 
phonology and morphology 14:385 
punctuation 15:298 
speech development 17:297 
syntax 18:80-81 
See also specific languages, e.g., 
AFRICAN LANGUAGES 
GRAMMAR SCHOOLS see SECONDARY 
EDUCATION 
GRAMMY AWARD 8:393 
GRAMPIAN (Scotland) 8:393 
GRAMSCI, ANTONIO 
socialism 17:159 
GRAN CHACO see CHACO 
GRANADA (city in Nicaragua) 8:393 
GRANADA (city in Spain) 8:393 
Spain 17:269 
GRANAOOS, ENRIQUE 8:394 
GRAND ALLIANCE, WAR OF THE 8:394 
French and Indian Wars 8:70-71 
Louis XIV, King of France 11:371 
GRANO ARMY OF THE REPUBLIC 8:394 
GRANO BANKS 8:394 
GRAND CANAL (China) 8:394 
GRAND CANYON (Arizona) 8:394-395 
Arizona 2:120 
GRAND CENTRAL TERMINAL 8:395 
GRANO COULEE DAM 8:395 
hydroelectric power 9:398, 9:399 
GRANO FORKS (North Dakota) 8:395 
GRANO ISLANO (Nebraska) 8:395 
GRAND JURY 8:395 
criminal justice 5:334 
indictment 10:128 
inquest 10:162-163 
GRAND OLD PARTY see REPUBLICAN 
PARTY 
GRAND OLE OPRY 8:395-396 
country and western music 5:302 
GRAND PRIX 
automobile racing 2:295, 2:297, 
2:298 


champions (table) 2:297 
GRANO RAPIOS (Michigan) 8:396 
GRAND TETON NATIONAL PARK see 
NATIONAL PARKS 
GRAND UNIFICATION THEDRIES 8:396 
cosmology 5:280 
fundamental interactions 8:113-114 
gravitation 8:413-414 
inflationary theory (astronomy) 
10:151 
Sun 18:23 
superstring theories 18:31 
unified field theory 19:4 
GRANDFATHER CLAUSE 8:396 
African Americans 1:146 
GRANDMA MOSES see MOSES, 
GRANDMA 
GRANGE, NATIONAL 8:396-397 
agriculture, history of 1:179 
GRANGE, RED 8:397 
GRANGER MOVEMENT see GRANGE, 
NATIONAL 
GRANITE 8:397 
exfoliation 7:172 
magma 12:42 
Vermont 19:155 
GRANT, CARY 8:397 
GRANT, ULYSSES S. 8:398-399 


Appomattox Court House 2:53 

Civil War, U.S. 5:17, 5:22-29, 8:398- 
399 

Parker, Ely S. 14:249 

photography, history and art of 
14:397 


presidency 8:399 
Reconstruction 15:407 
Shiloh, Battle of 17:41 
United States, history of the 19:60 
Whiskey Ring 19:348 
Wilderness Campaign 19:361-362 
GRANTS see FOUNDATIONS AND 
ENDOWMENTS; SCHOLARSHIPS, 
FELLOWSHIPS, AND LOANS 
GRANVILLE-BARKER, HARLEY 8:399 
GRAPE 8:399-400 
raisin 15:380 
wine 19:382-385 
GRAPEFRUIT 8:400 
GRAPES OF WRATH, THE (novel) 8:400 
Steinbeck, John 17:356 
GRAPH 8:400-401 
algebra 1:263 
histogram 9:252-253 
isogram 10:261 
GRAPHIC ARTS 8:401-404 
Austria 
Kubin, Alfred 11:114 
computer graphics 5:157-159 
craft 5:314-316 
engraving 7:69-70 
etching 7:112 
France 
Meryon, Charles 12:274 
Toulouse-Lautrec, Henri de 
18: 301-302 
Germany 
Chodowiecki, Daniel Nikolaus 
4:368 
Grosz, George 9:58 
Kirchner, Ernst Ludwig 11:76 
Kollwitz, Kathe 11:93 
Schongauer, Martin 16:339 
graffiti 8:389 
Japan 
Japanese art and architecture 
10:329 
Sharaku 17:23 
Ukiyo-e 18:406-407 
Utamaro 19:103 
lithograph 11:321-322 
Mexico 
Posada, José Guadalupe 15:147 
Netherlands 
Escher, M. C. 7:100 
type and typesetting 18:396-397 
woodcuts and wood engravings 
19:41] 
GRAPHITE see CARBON 
GRAPTOLITE 8:404 
GRASS (botany) 8:404-407 
bamboo 2:365 
hay 9:164 
millet 12:364 
oats 14:22 
reed 15:414 
sorghum 17:194-195 
steppe lye 17:361, 17:362 
uses 8:406-407 
weeds 8:407 


wheat 19:341-343 
wild rice 19:359-360 
GRASS, GUNTER 8:407 
GRASSE, FRANCOIS JOSEPH PAUL, 
COMTE OE 8:407 
American Revolution 1:337 
GRASSHOPPER 8:407-408 
anatomy 10:165 
katydid 11:26 
locust 11:34] 
sound and acoustics 17:198 
GRASSLANDS 8:408-410 
Africa 1:123, 1:136 
ecology 6:325, 6:329 
habitat 9:101 
savanna life 16:313-314 
steppe life 17:361-363 
GRASSO, ELLA T. 8:410 
GRATEFUL DEAD, THE (rock group) 
8:410 
GRATIAN (monk) 8:410 
scholasticism 16:339 
GRATIAN, ROMAN EMPEROR IN THE 
WEST 8:410 
GRAU, SHIRLEY ANN 8:410-411 
GRAU SAN MARTIN, RAMON 8:411 
GRAVEL 8:411 
conglomerate (geology) 5:177 
GRAVES, MICHAEL 8:411 
postmodern architecture 15:152- 
153 
GRAVES, MORRIS 8:411 
GRAVES, NANCY 8:41] 
GRAVES, ROBERT 8:411-412 
Claudius |, Roman Emperor 5:38 
GRAVIMETER 8:412 
GRAVITATION 8:412-414 
aerodynamics 1:111 
atomic constant 2:253 
cosmology 5:276, 5:278 
density current 6:89 
fluid dynamics 7:362 
force 7:396 
free fall 8:53 
fundamental interactions 8:113-114 
gravimeter 8:412 
gravitational collapse 8:414 
gravitational lens 8:414 
gravitational waves 8:414 
mass (physics) 12:168 
Newton, Sir Isaac 13:31/8-319 
quantum mechanics 15:321 
relativity 16:16-20 
space exploration 17:243, 17:245- 
246 
space medicine 17:251 
tropism 18:349, 18:350 
unified field theory 19:3-4 
weight (physics) 19:311 
weightlessness 19:311-312 
See also EARTH, GRAVITATIONAL 
FIELD OF 
GRAVITATIONAL COLLAPSE 8:414 
GRAVITATIONAL LENS 8:414 
GRAVITATIONAL WAVES 8:414 
GRAVITROPISM see TROPISM 
GRAVITY see GRAVITATION 
GRAVITY, CENTER OF see CENTER OF 
GRAVITY 
GRAVITY’S RAINBOW (novel) see 
PYNCHON, THOMAS 
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GRAVURE see PLATEMAKING; 
PRINTING; ROTOGRAVURE 
GRAY, ELISHA 8:414-415 
GRAY, FRANCINE DU PLESSIX 8:415 
GRAY, ROBERT 8:415 
GRAY, THOMAS 8:415 
Elegy Written in a Country 
Churchyard 6:409 
GRAY PANTHERS 8:415 
GRAZ (Austria) 8:415 
GRAZIANI, RODOLFO 8:415 
GRE see GRADUATE RECORD 
EXAMINATION 
GREAT ARTESIAN BASIN 9:3 
GREAT AUSTRALIAN BASIN see GREAT 
ARTESIAN BASIN 
GREAT AWAKENING 9:3 
Davies, Samuel 6:28 
Dickinson, Jonathan 6:130 
Edwards, Jonathan 6:351-352 
evangelicalism 7:152 
Tennent, Gilbert 18:174-175 
Tennent, William 18:175 
United States, history of the 19:51, 
19:56 
Whitefield, George 19:353 
GREAT BARRIER REEF 9:3 
Australia 2:270 
GREAT BASIN 9:3 
GREAT BEAR LAKE 9:4 
GREAT BOOKS PROGRAM 9:4 
Adler, Mortimer J. 1:96 
Hutchins, Robert M. 9:391 
St. John’s College 16:244 
GREAT BRITAIN 9:4 
See also BRITISH EMPIRE; ENGLAND; 
ENGLISH ART AND 
ARCHITECTURE; ENGLISH 
LANGUAGE; ENGLISH 
LITERATURE; ENGLISH MUSIC; 
NORTHERN IRELAND; 
SCOTLAND; UNITED KINGDOM; 
WALES 
GREAT BRITAIN, HISTORY OF 9:4-13 
Aberdeen, George Hamilton-Gordon, 
Ath Earl of 1:49 
Acton, Lord 1:82 
Addison, Joseph 1:92 
agriculture, history of 1:176-178 
American Revolution see AMERICAN 
REVOLUTION 
Angevins (dynasties) 1:38] 
Anglo-Dutch Wars see ANGLO- 
DUTCH WARS 
Anglo-Saxon Chronicle, The 1:384 
Anglo-Saxons 1:384 
Anselm, Saint 2:34 
Arab-Israeli Wars 2:57, 2:58 
Arabs 2:63 
Arthur and Arthurian legend 2:172- 
18 
Asquith, Herbert Henry, 1st Earl of 
Oxford and Asquith 2:212-213 
Atlantic Charter 2:238 
Bayeux Tapestry 3:15 
Beaufort (family) 3:25 
Beaverbrook, Max Aitken, 1st Baron 
3:28 
Bede, Saint 3:31 
Birkenhead, F. E. Smith, 1st Earl of 
3:149-150 


Bishops’ Wars 3:154-155 

Blake, Robert 3:170 

Bolingbroke, Henry St. John, Ist 
Viscount 3:201 

British education 3:314 

British Empire 9:9-10, 9:12 

Brummell, Beau 3:338 

Bull, John (personification) 3:369 

Burke, Edmund 3:380 

Caledonia 4:23 

calligraphy 4:39, 4:40 

Catholic Emancipation 4:194 

Chamberlain, Sir Austen 4:248 

Chamberlain, Joseph 4:248-249 

Chartism 4:273 

civil service 5:8 

Clarendon Code 5:32 

cockney 5:75 

colonialism see BRITISH EMPIRE 

common law 5:125-127 

Congregationalism 5:180-181 

Conservative parties 5:201 

Corn Laws 5:261 

Cornwallis, Charles Cornwallis, 1st 
Marquess 5:264 

coronation 5:264 

cosmetics 5:273 

costume 5:288, 5:291, 5:293, 5:294 

Cranmer, Thomas 5:319 

Crimean War see CRIMEAN WAR 

Cromwell, Oliver 5:343 

Danelaw 6:11 

democracy 6:73, 6:74 

Disraeli, 1st Earl of Beaconsfield 
6:168 

Domesday Book 6:201 

Eleanor of Aquitaine 6:385 

Elizabeth |, Queen of England 7: 7-8 

Elizabethan Age 7:9-10, 9:8 

enclosure 7:27 

English Bill of Rights 3:116 

English Civil War 7:53-54 

Enlightenment 7:70-71 

European prehistory 7:146, 7:149 

fascism 7:218 

Fashoda Incident 7:220 

Fawkes, Guy 7:226 

feudalism 7:250-251 

French and Indian Wars see FRENCH 
AND INDIAN WARS 

general strike 8:201 

Germanic settlements 9:4-5 

Gladstone, William Ewart 8:317 

Glorious Revolution 8:329 

Godiva, Lady 8:339 

Grand Alliance, War of the 8:394 

Grey, Lady Jane 9:50-51 

Hanover (dynasty) 9:131 

Hastings, Battle of 9:154 

Hawkins, Sir John 9:163 

historians 

Macaulay, Thomas Babington 
12:5-6 
Trevelyan, G. M. 18:336 

Hong Kong 9:288-290 

Howard (family) 9:340 

Hundred Years’ War see HUNDRED 
YEARS’ WAR 

Industrial Revolution 9:9-10, 
10:140-141 

Ireland, history of 10:231-234 


Home Rule Bills 9:279 
Jacobites 10:303 
James |, King of England 10:311- 
gl2 
Jews 10:359, 10:360 
Labour party 11:134 
Lancaster (dynasty) 11:152 
Levellers 11:259 
Liberal parties 11:267 
liberalism 11:268 
Lloyd George, David, 1st Earl Lloyd- 
George of Dwyfor 11:333 
locomotive 11:338-340 
London, treaties and conferences of 
11:351-352 
Luddites 11:391 
Macmillan, Harold 12:27-28 
Magna Carta 12:42-43 
Major, John 12:62 
manorialism 12: 103-104 
map of English plantation 
(settlement) 10:232 
Matilda 12:190 
monarchs (table) 9:8 
Montfort, Simon de, Earl of Leicester 
13:59-60 
Mortimer (family) 13:89 
Napoleonic Wars see NAPOLEONIC 
WARS 
New Zealand 13:308-309 
Normans 9:5-6, 13:359 
Northern Ireland 13:385-386 
Northumberland, John Dudley, Duke 
of 13:387 
Oates, Titus 14:22 
Opium Wars 14:108 
Oregon Question 14:127-128 
San Juan Boundary Dispute 
16:276 
Palmerston, Henry John Temple, 3d 
Viscount 14:211-212 
Parliament 14:251-252 
Peasants’ Revolt 14:282 
Peel, Sir Robert 14:284-285 
Percy (family) 14:307 
philosophy 
utilitarianism 19:103-104 
Pitt, William (the Elder) 15:30-31 
Pitt, William (the Younger) 15:31 
prime ministers 9:11 
Profumo scandal 15:240 
public health 15:284-285 
Puritanism 15:302-303 
railroad 15:374, 15:376 
Raleigh, Sir Walter 15:380-38/ 
Reform Acts 16:4-5 
Reformation 16:6-7 
Regency 16:10 
Restoration 9:9, 16:59 
Rome, ancient 9:4 
Rosebery, Archibald Philip Primrose, 
5th Earl of 16:172 
Roses, Wars of the 16:174 
Russell, John Russell, 1st Earl 
16:202 
Salisbury, Robert Cecil, 1st Earl of 
16:257 
Salisbury, Robert Cecil, 3d Marquess 
of 16:257-258 
Scotland 16:355-356 
Seven Years’ War see SEVEN YEARS’ 


WAR 

Shaftesbury, Anthony Ashley Cooper, 
7th Earl of 17:17 

slavery 17:116, 17:118, 17:119 

smuggling 17:133 

social security 17:151 

socialism 17:157, 17:159 

South African War see SOUTH 
AFRICAN WAR 

South Sea Bubble 17:233 

Spanish Armada 17:276 

Spanish Succession, War of the see 
SPANISH SUCCESSION, WAR OF 
THE 

Star Chamber 17:339 

Stuart (family) 17:400 

suffrage, women’s 18:6 

Thatcher, Margaret 18:208-209 

titles of nobility and honor (table) 
18:268 

Tory party 18:298-299 

Tower of London 18:304 

Townshend, Charles Townshend, 2d 
Viscount 18:305 

Trades Union Congress 18:313 

Trent Affair 18:335 

Triple Alliance 18:343 

Tudor (dynasty) 18:365 

Venezuela Boundary Dispute 19:144 

Victorian Age 9:11-12 

War of 1812 see WAR OF 1812 

Wellesley, Richard Colley Wellesley, 
Marquess 19:319 

Wellington, Arthur Wellesley, 1st 
Duke of 19:3/9-320- 

Wessex 19:324 

Athelstan 2:234 

Wilkes, John 19:363 

Windsor (dynasty) 19:381 

Windsor Castle 19:381-382 

Wolsey, Thomas 19:402 

World War | see WORLD WAR | 

World War Il see WORLD WAR II 

York (dynasty) 20:82 

See also ENGLISH ART AND 
ARCHITECTURE; ENGLISH 
LITERATURE; ENGLISH MUSIC; 
SCOTLAND—history; WALES— 
history 


GREAT DANE 9:13 
’ dog 6:184 
GREAT DEPRESSION see DEPRESSION 


OF THE 1930s 


GREAT DIVIDING RANGE 9:13 
GREAT EASTERN (ship) 9:13 


Atlantic cable 2:238 


GREAT EXPECTATIONS (novel) 9:13 


Dickens, Charles 6:129 


GREAT FALLS 9:13-14 
GREAT GATSBY, THE (novel) 9:14 


Fitzgerald, F. Scott 7:313 


GREAT LAKES 9:14 


Canada 4:65, 4:70 

Erie, Lake 7:93 

Huron, Lake 9: 386-387 

Michigan, Lake 12:333-334 
Ontario, Lake 14:99 

Sault Sainte Marie Canals 16:312 
Superior, Lake 18:29 


GREAT LEAP FORWARD 9:15 


communism 5:136 
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GREAT MOSQUE (Mecca) 
Arabs 2:64 
Islam 10:253 
Mecca 12:216 
GREAT PLAINS 9:15 
Canada 4:65, 4:68 
North America 13:363 
GREAT PURGE 9:15 
Kamenev, Lev Borisovich 11:9 
Russia/Union of Soviet Socialist 
Republics, history of 16:209 
Stalin, Joseph 17:330 
Vyshinsky, Andrei Yanuarievich 
19:237 
GREAT PYRENEES 9:15 
GREAT RED SPOT see JUPITER (planet) 
GREAT RIFT VALLEY 9:15 
Africa 1:123-124 
Dead Sea 6:41 
GREAT SALT LAKE 9:15-16 
GREAT SCHISM see SCHISM, GREAT 
GREAT SEAL OF THE UNITED STATES 
9:16 
GREAT SLAVE LAKE 9:16 
GREAT SMOKY MOUNTAINS 9:16 
Tennessee 18:178 
GREAT SOCIETY 
Johnson, Lyndon B. 10:378 
GREAT TRAIN ROBBERY, THE (film) 
film, history of 7:267 
GREAT TREK 9:16-17 
Afrikaners 1:164, 1:165 
South Africa 17:213 
GREAT VICTORIA DESERT 9:17 
GREAT WALL OF CHINA 9:17 
Asia 2:201 
Qin (Ch'in) (dynasty) 15:314 
GREAT WAR see WORLD WAR | 
GREAT WESTERN (ship) 
ship 17:48, 17:49 
GREATER ANTILLES see ANTILLES, 
GREATER AND LESSER 
GREBE 9:17 
animal courtship and mating 1:402 
GRECO, EL see EL GRECO 
GRECO, JOSé 9:17 
GREECE 9:17-22 
Acropolis 1: 77-78 
agriculture and fishing 9:20 
archaeology see AEGEAN 
CIVILIZATION; subheading 
archaeology under GREECE, 
ANCIENT 
architecture see GREEK 
ARCHITECTURE 
art see GREEK ART 
cities see specific city names 
climate 9:18 
economic activity 9:18, 9:20-21 
education 9:18, 9:20 
flag 9:18 
government 9:18, 9:21 
history 9:21-22 
Balkan Wars 2:349-350 
EAM-ELAS 6:290 
Karamanlis, Konstantinos G. 
11:22 
London, treaties and conferences 
of 11:35] 


Mavrokordatos, Alexandros 12:199 


Metaxas, loannis 12:292-293 


Otto, King of Greece 14:155 
Papandreou, Andreas 14:226 
Paul, King 14:271-272 
socialism 17:159 
Venizélos, Eleuthérios 19:145 
World War | 20:15, 20:20 
World War Il 20:29 
See also GREECE, ANCIENT, for 
material before 4th century 
islands see specific island names 
land 9:18-19 
language see GREEK LANGUAGE 
literature see GREEK LITERATURE, 
ANCIENT; GREEK LITERATURE, 
MODERN 
map 9:19 
people 9:18, 9:19-20 
physical features 
Athos, Mount 2:236 
Olympus, Mount 14:88 
Parnassus 14:253 
religion see ORTHODOX CHURCH— 
Greek church 
resources 9:19 
rivers, lakes, and waterways 9:18 
canal 4:90, 4:97 
urban planning see URBAN 
PLANNING 
GREECE, ANCIENT 9:22-27 
Aegean civilization 1:104-108 
agora 1:174 
agriculture, history of 1:176 
Alexander the Great 1:253-254 
archaeology 2:79-80 
Aegean civilization 1:104-108 
Schliemann, Heinrich 16:334-335 
Archaic Period 9:23-25 
architecture see GREEK 
ARCHITECTURE 
army 2:138 
armor 2:132, 2:133 
art see GREEK ART 
astronomy 2:225 
Anaximander 1:365 
Aristarchus of Samos 2:112 
Ptolemy 15:283 
Athens 2:235, 9:23-27 
calligraphy 4:38 
classicism 5:36 
Cnidus 5:63 
colonization 9:24 
cooking 5:236 
cosmetics 5:273 
costume 5:284, 5:286 
shoe 17:54, 17:55 
culture 
Hellenism 9:194-195 
Hellenistic Age 9:27, 9:195 
Cumae 5:370 
dance 6:4, 6:5 
Delian League 6:69 
Demosthenes 6:80 
Dorians 6:213, 9:23 
drama see DRAMA; THEATER, 
HISTORY OF THE 
education 6:343 
Academy 1:64 
Eleusis 6:414 
engineering 7:41 
Epirus 7:84 
erotica 7:98 


government 
archon 2:95 
Areopagus 2:103 
city-state 4:415, 9:23-27 
democracy 6:73 


Greece 9:21 
historians 
Herodotus 9:222-223 
Thucydides 18:24] 
Xenophon 20:65 
historiography 9:255-256 
hoplite 9:297 


imperialism 10:55 
language see GREEK LANGUAGE 
law 11:202 
literature see GREEK LITERATURE, 
ANCIENT 
Macedonia, Kingdom of 12:13 
maps 9:23, 9:25 
maps and mapmaking 12:114 
mathematics, history of 12:186 
Apollonius of Perga 2:49 
Hero of Alexandria 9:222 
number 14:4 
numeral 14:5 
Pythagoras of Samos 15:370-311 
medicine, history of 12:230 
music see GREEK MUSIC 
Mycenae 9:23 
mystery cults 13:170-171 
mythology 13:176-177 
See also specific deity names 
oracle 14:113 
Pericles 9:26, 14:309-310 
Persian Wars 9:25-26, 14:326 
philosophy 14:374, 14:375 
Aristotle 2:113-115 
Eleatic school 6:385 
Heraclitus 9:211 
Milesian school 12:356 
Peripatetics 14:314 
Plato 15:64-66 
pre-Socratic philosophy 15:211- 
212 
skepticism 17:103-104 
Socrates 17:166-167 
Sophists 17:193 
Stoicism 17:379 
See also other specific 
philosopher names 
Phocis 14:380-381 
Priene 4:410 
prostitution 15:249 
pump 15:297 
Pylos 15:306 
Rome, ancient 9:27 
ship 17:43 
Sicyon 17:68 
slavery 17:115-116 
Sparta 9:23-27, 17:287-288 
sports 
gymnasium 9:94 
gymnastics 9:95 
marathon 12:118 
Milo 12:366 
Olympic Games 14:85-86 
pentathlon 14:302 
Pythian Games 15:311 
stadium 17:324 
Strabo (geographer) 17:386 
technology, history of 18:142-143 


Thermopylae 18:225 

Thrace 18:238 

Tiryns 18:264 

Trojan War 18:346 

urban planning 19:89 
weights and measures 19:312 
women in society 19:403 


GREEK ARCHITECTURE 9:27-30 


Acropolis 1:77-78 

Archaic Period 9:28-29 

architecture 2:88-89 

building types 9:27-28 

Classical period 9:30 

Eleusis 6:414 

Hellenistic Age 9:30 

house (in Western architecture) 
9:324-325 

interior design 10:183 ~ 

Pella 14:288 

stoa 17:375 

technology, history of 18:143 

temple 18:169-170 

tomb 18:284 


GREEK ART 9:31-34 


Aegean civilization 1: 106, 1:107 
Apelles 2:43 
Archaic period 9:31-32 
art 2:147-148, 2:149 
bronzes 3:326 
Classical period 9:32-33 
furniture 8:125-126 
Geometric period 9:31 
Hellenistic Age 9:33-34 
iconography 10:21 
illuminated manuscripts 10:43 
jewelry 10:354, 10:355 
Lysippus 11:415 
mosaic 13:90 
mural painting 13:131-132 
Phidias 14:361 
portraiture 15:139 
pottery and porcelain 15:158 
Praxiteles 15:175 
scholarship 

Winckelmann, Johann 19:378 
sculpture 16:362-363 
Sicyon 17:68 
terra-cotta 18: 190 


GREEK FIRE 9:34 
GREEK LANGUAGE 9:34-35 


Aegean civilization 1:106, 1:107 
inscription 10:165 

Linear B 11:305-306 

linguistics 11:306 

literacy and illiteracy 11:320 
writing systems, evolution of 20:52 


GREEK LITERATURE, ANCIENT 9:35-36 


Aeschylus 1:116-117 
Aesop 1:117 

Anacreon 1:355 
Apollonius of Rhodes 2:49 
Archaic Period 9:35 
Aristophanes 2:112-113 
Classical period 9:35 
comedy 5:118-119 
drama 6:227-228 
Euripides 7:127-128 
Hellenistic Age 9:35-36 
Homer 9:280 

humanism 9:370 

Iliad 10:36 
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Longinus 11:356 
Odyssey 14:47 
Pindar 15:16-17 
Plutarch 15:73 
poetry 15:78-79 
satire 16:304 
Sophocles 17:193-194 
tragedy (drama) 18:314 
translation 
Fitzgerald, Robert 7:313 
See also as subheading under 
specific genres; other specific 
author names 
GREEK LITERATURE, MODERN 9:36 
See also as subheading under 
specific genres; specific author 
names 
GREEK MUSIC 9:36-37 
instruments 
kithara 11:81 
lyre 11:414 
See also specific composer and 
musician names 
GREEK MYTHOLOGY see MYTHOLOGY 
GREEK ORTHODOX CHURCH see 
ORTHODOX CHURCH—Greek 
church 
GREEK REVIVAL 9:37 
American art and architecture 
1:300-301 
British Museum 3:318 
Davis, Alexander Jackson 6:28 
house (in Western architecture) 
9:328 
Latrobe, Benjamin Henry 11:196 
Mills, Robert 12:365 
neoclassicism (art) 13:240-241 
Strickland, William 17:396 
Walter, Thomas U. 19:25] 
GREELEY, HORACE 9:37-38 
Grinnell, Josiah Bushnell 9:54 
Liberal Republican party 11:267 
GREELY, AQOLPHUS WASHINGTON 
9:38 
GREEN, HETTY 9:38 
GREEN, THEODORE FRANCIS 9:38 
GREEN, WILLIAM 9:38 
GREEN ALGAE see ALGAE—green 
algae 
GREEN BANK OBSERVATORY see 
NATIONAL RADIO ASTRONOMY 
OBSERVATORY 
GREEN BAY (inlet) 9:38 
GREEN BAY (Wisconsin) 9:38-39 
GREEN FROG 9:39 
GREEN MOUNTAIN BOYS 9:39 
Allen, Ethan 1:275 
Vermont 19:156 
Warner, Seth 19:258 
GREEN MOUNTAINS 9:39 
GREEN REVOLUTION 9:39 
agriculture, history of 1:180 
agriculture and the food supply 
1:185 
Asia 2:199 
Borlaug, Norman Ernest 3:234 
farms and farming 7:213, 7:216 
India 10:75 
GREEN RIVER 9:39 
GREEN TURTLE see SEA TURTLE 
GREENAWAY, KATE 9:39-40 


GREENBACK 9:40 
GREENBACK PARTY 9:40 
Butler, Benjamin Franklin 3:400 
Socialist Labor party 17:161 
Weaver, James B. 19:304 
GREENBERG, CLEMENT 9:40 
GREENE, GRAHAM 9:40-41 
English literature 7:66 
GREENE, NATHANAEL 9:41 
American Revolution 1:336 
GREENE, ROBERT 9:41 
GREENHOUSE 9:41 
GREENHOUSE EFFECT 9:41-42 
Antarctica 2:11 
atmosphere 2:246 
biosphere 3:136-137 
climate 5:51 
ice ages 10:9 
ocean-atmosphere interaction 14:30 
power, generation and transmission 
of 15:171 
Venus (astronomy) 19: /47 
GREENLANO 9:42-44 
climate 9:43 
economic activity 9:43 
history and government 9:43-44 
Arctic 2:100, 2:101 
Eric the Red 7:92 
land 9:43 
map 9:42 
people 9:43 
Eskimo 7:102-105 
GREENOUGH, HORATIO 9:44 
American art and architecture 1:303 
GREENPEACE 9:44 
GREENSBORO (North Carolina) 9:44 
GREENSPAN, ALAN 9:44 
GREENVILLE (South Carolina) 9:44 
GREENWICH (Connecticut) 9:45 
GREENWICH (England) 9:45 
GREENWICH MEAN TIME 9:45 
Royal Greenwich Observatory 16:186 
time (duration) 18:257 
GREENWICH NAVAL HOSPITAL (London) 
Wren, Sir Christopher 20:46 
GREENWICH OBSERVATORY see ROYAL 
GREENWICH OBSERVATORY 
GREENWICH VILLAGE 9:45 
GREER, GERMAINE 9:45 
GREGG, J. R. see SHORTHAND 
GREGG, WILLIAM 9:45 
GREGOR, WILLIAM 
titanium 18:266 
GREGORIAN CALENDAR see CALENDAR 
GREGORIAN CHANT see PLAINSONG 
GREGORY, ANDRE 
acting 1:80 
GREGORY, CYNTHIA 9:45 
GREGORY, OICK 9:45 
GREGORY, HORACE 9:45-46 
GREGORY, ISABELLA AUGUSTA, LADY 
9:46 
Abbey Theatre 1:46 
GREGORY OF NAZIANZUS, SAINT 9:46 
GREGORY OF NYSSA, SAINT 9:46 
GREGORY THAUMATURGUS, SAINT 9:46 
GREGORY OF TOURS, SAINT 9:46 
GREGORY |, POPE 9:46-47 
medieval music 12:237 
GREGORY II, POPE 9:47 
GREGORY V (Patriarch of 


Constantinople) 9:47 
GREGORY VII, POPE 9:47 
investiture controversy 10:206 
GREGORY IX, POPE 9:47 
GREGORY XI, POPE 9:47 
Catherine of Siena, Saint 4:191 
GREGORY XIII, POPE 9:47 
calendar 4:24 
GRENADA 9:48-49 
flag 9:48 
history and government 9:48-49 
land, people, and economy 9:48 
map 9:48 
GRENAOE 9:49 
shrapnel 17:61 
GRENADINE ISLANDS 9:49 
GRENOBLE (France) 9:49 
GRENVILLE, GEORGE 9:49 
American Revolution 1:327 
GRENVILLE, SIR RICHARO 9:49-50 
GRESHAM’S LAW 9:50 
GRETZKY, WAYNE 9:50 
GREUZE, JEAN BAPTISTE 9:50 
GREY, ALBERT HENRY GEORGE GREY, 
4TH EARL 9:50 
GREY, CHARLES GREY, 2D EARL 9:50 
GREY, SIR EOWARD 9:50 
GREY, SIR GEORGE 9:50 
GREY, LADY JANE 9:50-51 
Northumberland, John Dudley, Duke 
of 13:387 
GREY, ZANE 9:51 
GREYHOUNO 9:51 
saluki 16:263 
GREYHOUND RACING see DOG RACING 
GRIEG, EOVARD 9:51-52 
Scandinavian music 16:324 
GRIFFES, CHARLES TOMLINSON 9:52 
GRIFFIN 9:52 
GRIFFIN, WALTER BURLEY see PRAIRIE 
SCHOOL 
GRIFFITH, ARTHUR 9:52 
Sinn Fein 17:91 
GRIFFITH, 0. W. 9:52 
film, history of 7:266 
GRIGNARO REAGENTS 9:52-53 
GRILLPARZER, FRANZ 9:53 
GRIMALOI, JOSEPH 9:53 
GRIMKE, SARAH MOORE AND 
ANGELINA EMILY 9:53 
Weld, Theodore Dwight 19:316 
GRIMM, JACOB AND WILHELM 9:53-54 
GRIMM, MELCHIOR, BARON VON 9:54 
GRIMMELSHAUSEN, HANS JAKOB 
CHRISTOFFEL VON 9:54 
GRIMM’S FAIRY TALES (book) 9:54 
children’s literature 4:321 
“Hansel and Gretel” 9:132 
Rackham, Arthur 15:345 
GRIMM’S LAW 9:54 
historical linguistics 9:254 
GRIMSBY (England) 9:54 
GRINDAL, EQMUNO 9:54 
GRINNELL, JOSIAH BUSHNELL 9:54 
GRINNELL COLLEGE 9:55 
GRIS, JUAN 9:55 
GRIS-NEZ, CAPE 9:55 
GRISSOM, VIRGIL I. 9:55 
Apollo program 2:46 
astronaut 2:222 
GRISWOLD v. CONNECTICUT see 


PRIVACY, INVASION OF 
GRIZZLY BEAR see BEAR 
GROCERY STORE see FOOD INDUSTRY; 

SUPERMARKET 
GROENER, WILHELM 9:55 
GROFE, FEROE 9:55 
GROLIER, JEAN 9:56 
GROMYKO, ANOREI 9:56 
GRONINGEN (Netherlands) 9:56 
GROOMS, RED 9:56 
GROOTE, GERHARD 9:56 

Thomas a Kempis 18:233 
GROPIUS, WALTER 9:56 

Bauhaus 3:10, 3:/2 

International Style (architecture) 

10:193 
GROPPER, WILLIAM 9:57 
GROS, ANTOINE JEAN, BARON 9:57 
GROS VENTRES (American Indians) 

9:57 
GROSBEAK 9:57-58 
GROSS NATIONAL PRODUCT 9:58 

economics 6:331 

income, national 10:65 
GROSSETESTE, ROBERT 9:58 
GROSSMAN, MARCEL 

Einstein, Albert 6:375 
GROSVENOR, GILBERT HOVEY 9:58 
GROSZ, GEORGE 9:58 
GROTESQUE 9:58 
GROTIUS, HUGO 9:59 

human rights 9:369 

law, history of 11:205 

natural law 13:213 

seas, freedom of the 16:375 
GROTON (Connecticut) 9:59 
GROTOWSKI, JERZY 9:59 
GROUND, ELECTRICAL 9:59 

electrical wiring 6:388 
GROUNO BASS 9:59 
GROUND-CHERRY see CHINESE 

LANTERN PLANT 
GROUNOHOG 9:59 
GROUNDHOG DAY 9:60 
GROUNDWATER 9:60-61 

aquifer 2:56 

artesian well 2:167 

frost action 8:101 

geothermal energy 8:250 

glaciers and glaciation 8:316 

hot springs 9:320 

river and stream 16:101-102 

spring (water) 17:317 

swamp, marsh, and bog 18:51 

water resources 19:278 

water supply 19:279 

water table 19:283-284 
GROUP DYNAMICS see SOCIAL 

PSYCHOLOGY 

GROUP f/64 (photography group) 
Adams, Ansel 1:85 

GROUP OF SEVEN 9:61-62 
Canada 4:73 
Canadian art and architecture 4:87 
Carmichael, Frank 4:141 
Harris, Lawren 9:145-146 
Jackson, Alexander Young 10:297 
Johnston, Franz 10:381-382 
Lismer, Arthur 11:317 
MacDonald, J. E. H. 12:10 
Varley, Frederick 19:126 
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GROUP THEATRE, THE 


GROUP THEATRE, THE 9:62 
acting 1:80 
Adler, Stella 1:96 
Clurman, Harold 5:62 
GROUP THEORY 9:62 
algebra 1:263-264 
GROUP THERAPY 9:62 
psychotherapy 15:280 
sex therapy 17:9 
GROUPER 9:62-63 
GROUSE 9:63 
ptarmigan 15:282 
GROVE, LEFTY 9:63 
GROVES, LESLIE 
Manhattan Project 12:94-95 
GROWTH 9:63-66 
embryo 7:18 
embryology 7:18-20 
endocrine system 7:33:34 
endocrine system, diseases of the 


hormone, animal 9:301-302 
hormone, plant 9:302 
human body 
adolescence 1:96-97 
aging 1:171-173 
infancy 10:143-144 
sex hormones 17:6 
tree 18:333 
See also DEVELOPMENT 
GROWTH HORMONE see HORMONE, 
ANIMAL 
GROZA, LOU 9:66 
GRUB 9:66 
GRUB STREET 9:66 
GRUEN, VICTOR 9:66 
GRUENTHER, ALFRED MAXIMILIAN 
9:66 
GRUMIAUX, ARTHUR 9:67 
GRUMMAN, LEROY 9:67 
GRUNEWALD, MATTHIAS 9:67-68 
Danube school 6:15 
Renaissance art and architecture 
16:35 
GRUNION 9:68 
GRUPPE 47 (literary group) 9:68 
GRYPHIUS, ANDREAS 9:68 
GU KAIZHI (Ku K’ai-chih) 9:68 
GUADALAJARA (Mexico) 9:68-69 
GUAOALCANAL 9:69 
World War Il 20:35 
GUADALQUIVIR RIVER 9:69 
GUADALUPE HIDALGO, TREATY OF 9:69 
California 4:34 
Mexican War 12:310 
GUAOELOUPE 9:69 
GUAM 9:69-70 
Chamorro 4:250 
GUANACO 9:70 
GUANAJUATO (city in Mexico) 9:70 
GUANAJUATO (state in Mexico) 9:70 
GUANGDONG (Kwangtung) (China) 
9:70 
GUANGXI (Kwangsi) (China) 9:70-71 
GUANGZHOU (Canton) (China) 9:71 
GUANO 9:71 
cave 4:204 
GUANTANAMO (Cuba) 9:71 
GUANTANAMO BAY 9:71 
GUARANI (American Indians) 9:71-72 
GUARANTEED STUDENT LOANS 


scholarships, fellowships, and loans 


GUARANTY 9:72 
GUARDI, FRANCESCO 9:72 
GUARDIAN 9:72 
incompetence 10:67 
parent 14:243 
GUARE, JOHN 9:72 
GUARINI, GIOVANNI BATTISTA 9:72 
GUARINI, GUARINO 9:72 
GUARNERI (family) 9:72-73 
GUATEMALA 9:73-75 
archaeology 
Kaminaljuyd 11:9 
Piedras Negras 15:7 
Quirigua 15:336 
cities see specific city names 
economic activity 9:73, 9:74 
flag 9:73 
history and government 9:73, 9:74- 
jis 


Belize 3:60-61 
Carrera, José Rafael 4:153 
land and people 9:73-74 
map 9:74 
GUATEMALA CITY (Guatemala) 9:75 
GUAVA 9:75 
GUAYAQUIL (Ecuador) 9:75 
GUCCI, ALDO see FASHION DESIGN 
GUDERIAN, HEINZ 9:75 
GUDRUN 9:76 
GUELPHS AND GHIBELLINES 9:76 
Dante Alighieri 6:13-14 
Scala (family) 16:321 
Welf (family) 19:317 
GUENON 9:76 
GUERICKE, OTTO VON 9:76 
vacuum 19:107-108 
GUERNICA see PICASSO, PABLO 
GUERNSEY 9:76 
GUERRERO (Mexico) 9:76 
GUERRILLA 9:76-77 
commando 5:123 
Marion, Francis 12:130 
Mosby, John Singleton 13:92 
Quantrill, William C. 15:317 
terrorism 18:192 
Vietnam War 19: 192-198 
GUEVARA, CHE 9:77 
GUGGENHEIM (family) 9:77 
GUGGENHEIM, PEGGY 9:77 
GUGGENHEIM MUSEUM 9:77-78 
American art and architecture 
1:301, 1:302, 1:309 
modern architecture 13:6 
GUICCIARDINI, FRANCESCO 9:78 
GUIDANCE, EDUCATIONAL see CAREER 
EDUCATION; SECONDARY 
EDUCATION 
GUIOANCE AND CONTROL SYSTEMS 
9:78 


navigation 13:224 
space exploration 17:243-244 
submarine 17:407 
surface-to-air missile 18:36 
traffic control 18:313 

GUIOE 00G 9:78 

GUIDED MISSILE see ROCKETS AND 

_ MISSILES 
GUIENNE (France) 9:78 
GUILDS 9:78-79 


apprenticeship 2:53 
craft 5:314 
labor union 11:132 
Middle Ages 12:344 
GUILLAUME DE LORRIS see ROMAN DE 
LA ROSE, LE 
GUILLEMOT 9:79 
GUILLEN, NICOLAS 9:79 
GUILLOTINE 9:79 
GUIMARD, HECTOR 9:79-80 
-Art Nouveau 2:164 
GUINEA 9:80-81 
economic activity 9:80-81 
flag 9:80 
history and government 9:80, 9:81 
Touré, Sékou 1:140, 18:302 
land and people 9:80 
literature 
Laye, Camara 11:211 
map 9:8] 
GUINEA, GULF OF 9:81 
GUINEA-BISSAU 9:81-82 
economy, history, and government 
9:82 


flag 9:82 
land and people 9:81-82 
map 9:81] 
GUINEA FOWL 9:83 
GUINEA PIG 9:83 
cavy 4:207 
GUINEVERE see ARTHUR AND 
ARTHURIAN LEGEND 
GUINNESS, SIR ALEC 9:83 
GUISE (family) 9:83 
GUITAR 9:83-84 
balalaika 2:343 
electric 6:406 
Hendrix, Jimi 9:202 
Leadbelly 11:215 
Segovia, Andrés 16:387 
Spanish music 17:285, 17:286 
GUITEAU, CHARLES JULIUS 9:84 
GUIZHOU (Kweichow) 9:84 
GUIZOT, FRANCOIS 9:34 
GUJARAT (India) 9:84-85 
GUJARATI see INDO-IRANIAN 
LANGUAGES 
GULAG 9:85 
torture 18:298 
GULF ANO BAY 9:85 
GULF STREAM 9:85-86 
GULF WAR 9:86 
Asia 2:201, 2:208 
Assad, Hafez al- 2:213 
Bush, George 3:396 
cruise missile 5:350 
Fahd, King of Saudi Arabia 7:197 
foreign policy 7:402 
Hussein, Saddam 9:389 
Hussein |, King of Jordan 9:390 
Iraq 10:226 
Israel 10:268 
Jordan 10:392 
Kuwait 11:121 
oil spill 14:69 
propaganda 15:246 
Saudi Arabia 16:312 
Schwarzkopf, H. Norman 16:345 
surface-to-air missile 18:36 
United Nations 19:30 
United States, history of the 19:72 


Yemen 20:77 
GULFPORT 9:86 
GULICK, LUTHER HALSEY 9:86 
GULL 9:86-87 
GULLIVER’S TRAVELS (novel) 9:87 
Swift, Jonathan 18:63 
GUM 9:87 
chewing gum 4:308 
GUMBO see OKRA 
GUMPLOWICZ, LUDWIG 
Social Darwinism 17:149 
GUN see FIREARMS 
GUN CONTROL 9:87-88 
National Rifle Association of 
America 13:211 
right to bear arms 16:95 
GUNCOTTON 9:88 
GUNPOWDER 9:88 
ammunition 1:342-344 
du Pont (family) 6:255 
explosives 7:180 
firearms 7:288 
GUNPOWDER PLOT see FAWKES, GUY 
GUNTHER, IGNAZ 9:88 
GUO MOROU (Kuo Mo-jo) 9:88 
GUOMINDANG see KUOMINTANG 
GUPPY 9:88 
tropical fish 18:348 
GUPTA (dynasty) 9:88-89 
Asia 2:204 
Indian art and architecture 10:83- 
84 
GUR LANGUAGES 
African languages 1:156 
GURDJIEFF, GEORGE IVANOVICH 9:89 
GURKHA 9:89 
GURNARO, FLYING 9:89 
GURNEY, OAN 9:89 
GURU 9:89 
GUSTAV I, KING OF SWEDEN 9:89 
GUSTAV I] AOOLF, KING OF SWEOEN 
(Gustavus Adolphus) 9:89-90 
army 2:138 
cannon 4:106 
strategy and tactics, military 17:389 
GUSTAV III, KING OF SWEOEN 9:90 
GUSTAV IV ADOLF, KING OF SWEDEN 
9:90 
GUSTAV VI ADOLF, KING OF SWEDEN 
9:90 
GUSTON, PHILIP 9:90-91 
GUTENBERG, JOHANN 9:91 
printing 15:229 
publishing 15:285 
type and typesetting 18:395, 18:396 
GUTENBERG BIBLE 9:91 
book 3:219, 3:220 
printing 15:229 
GUTH, ALAN 
cosmology 5:280 
GUTHRIE, JANET 9:91 
GUTHRIE, SIR TYRONE 9:91-92 
GUTHRIE, WOODY AND ARLO 9:92 
GUTTA-PERCHA 9:92 
GUYANA 9:92-93 
flag 9:93 
history and government 9:93 
Jonestown 10:387-388 
land and resources 9:92, 9:93 
map 9:92 
people and economy 9:92-93 
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GUYOT see SEAMOUNT 

GUYS, CONSTANTIN 9:93 

GUZMAN BLANCO, ANTONIO 9:93-94 
GWATHMEY, CHARLES 9:94 
GWATHMEY, ROBERT 9:94 

GWENT (Wales) 9:94 

GWYNEOD (Wales) 9:94 

GWYNNE, NELL 9:94 

GYMNASIUM (education) 9:94 
GYMNASIUM (exercise building) 9:94- 


95 
GYMNASTICS 9:95-96 
Comaneci, Nadia 5:117 
Jahn, Friedrich Ludwig 10:305 
Korbut, Olga 11:95 
Latynina, Larisa 11:197 
GYMNOSPERM 9:96-97 
conifer 5: 185-187 
cycad 5:384 
Ephedra 7:19 
pollination 15:104-105 
reproduction 16:41 
tracheophyte 18:306, 18:307 
tree 18:332, 18:333 
GYNECOLOGY 9:97 
hysterectomy 9:414-415 
obstetrics 14:28 
GYOR (Hungary) 9:97 
GYPSIES 9:97 
GYPSUM 9:97-98 
sulfate minerals 18:12 
GYPSY MOTH 9:98 
GYROSCOPE 9:98 
angular momentum 1:388 
compass, navigational 5:143 
Sperry, Elmer Ambrose 17:300 


H (letter) 9:99 

HAAKON IV, KING OF NORWAY 9:99 

HAAKON VII, KING OF NORWAY 9:99 

HAARLEM (Netherlands) 9:99 

HAAVIKKO, PAAVO 9:99 

HABAKKUK, BOOK OF 9:99 

HABEAS CORPUS 9:99-100 
Constitution of the United States 

5:215 


martial law 12:148 
prison 15:234 
HABER, FRITZ 9:100 
ammonia 1:342 
nitrogen cycle 13:344 
HABERLE, JOHN 9:100 
HABIT 9:100 
HABITAT 9:100-101 
biome 3:133 
grasslands 8:409, 8:410 
invertebrate 10:203 
jungle and rain forest 10:408-409 
lake (body of water) 11:144 
ocean and sea 14:39-40 - 
oceanography 14:52 14:53 
savanna life 16:313-314 
steppe life 17:361-363 
swamp, marsh, and bog 18:51-53 
HABITAT (Montreal) 
building construction 3:364 
HABRE, HISSENE 9:101 
HABSBURG (dynasty) 9:101-102 


Austria 2:286 
Austria-Hungary 2:287-288 
Germany, history of 8:276-277 
Holy Roman Empire 9:278 
Hungary 9:380-381 
Italian Wars 10:278 
Leopold Il, Holy Roman Emperor 
11:251 
Maria Theresa, Austrian 
Archduchess, Queen of Hungary 
and Bohemia 12: 124 
Mary of Burgundy 12:154 
Maximilian |, Holy Roman Emperor 
12:200 
Pragmatic Sanction 15:173 
Rudolf |, King of Germany 16:191- 
192 
Spain, history of 17:272 
Thirty Years’ War 18:229-230 
HACILAR 9:102 
HACKBERRY (botany) 9:102 
HACKENSACK (New Jersey) 9:102 
HACKMATACK see TAMARACK 
HADASSAH 9:102 
Szold, Henrietta 18:88 
HADDOCK 9:102-103 
fishing industry 7:307 
HADES 9:103 
Erebus 7:91 
Lethe 11:256 
HADLEY CELL see ATMOSPHERE 
HAORIAN, ROMAN EMPEROR 9:103 
Hadrian's Villa 9:103 
Hadrian's Wall 9:103 
Pantheon (Rome) 14:221-222 
HAORIAN’S VILLA 9:103 
dome 6:199 
HADRIAN’S WALL 9:103 
Scotland 16:355, 15:356 
HADRON 9:103-104 
fundamental particles 8:115-116 
meson 12:276 
quark 15:322 
HAECKEL, ERNST 
ecology 6:325-330 
ontogeny 14:99 
Protista 15:252 
zoology 20:123 
HAERBIN (Harbin) (China) 9:104 
HAFEZ, MOHAMMEO SHAMSODDIN 
9:104 
HAFNIUM 9:104 
Hevesy, Georg von 9:231 
HAGANAH 
Arab-Israeli Wars 2:57-58 
Jabotinsky, Vladimir 10:296 
HAGAR 9:104 
Abraham 1:54 
HAGEN, WALTER 9:104 
HAGERSTOWN (Maryland) 9:104 
HAGFISH 9:104 
Agnatha 1:173 
HAGGADAH 
halachah 9:111 
HAGGAI, BOOK OF 9:104-105 
HAGGARO, H. RIDER 9:105 
HAGIA SOPHIA 9:105 
architecture 2:90, 2:91 
Byzantine art and architecture 
3:411, 3:412 
cathedrals and churches 4: 187 


dome 6:199 
Islamic art and architecture 10:259 
Justinian |, Byzantine Emperor 
10:414 
HAGIOGRAPHY 9:105 
saint 16:240 
HAGIWARA SAKUTARO 9:105 
HAGUE, THE 9:105-106 
HAGUE, FRANK 9:106 
HAGUE CONFERENCES 9:106 
disarmament 6:159 
dumdum bullet 6:265 
International Court of Justice 
10:189-190 
HAHN, OTTO 9:106 
HAIOA (American Indians) 9:106 
Queen Charlotte Islands 15:331 
HAIFA (Israel) 9:106 
HAIG, ALEXANDER 9:106 
HAIG, DOUGLAS HAIG, 1ST EARL 
9:106-107 
HAIKU 9:107 
Japanese literature 10:330 
HAIL AND HAILSTONES 9:107 
precipitation (weather) 15:182-183 
weather modification 19:302 
HAILE SELASSIE, EMPEROR OF 
ETHIOPIA 9:107 
Rastafarians 15:390 
HAINAN (China) 9:107-108 
HAIPHONG (Vietnam) 9:108 
HAIR 9:108-109 
hairdressing 
cosmetics 5:272-274 
costume 5:285-294 
mammal 12:80 
scalping 16:322 
skin 17:105, 17:106 
tonsure 18:288 
wig 19:358 
HAITI 9:109-111 
economic activity 9:109, 9:110 
flag 9:109 
history and government 9:109, 
9:110-111 
Boyer, Jean Pierre 3:262 
Christophe, Henri 4:380 
Dessalines, Jean Jacques 6:106 
Duvalier, Francois 6:283 
Duvalier, Jean Claude 6:283-284 
Pétion, Alexandre Sabés 14:339 
Toussaint L’Ouverture, Francois 
Dominique 18:304 
land 9:109 
map 9:110 
people 9:109-110 
mulatto 13:123 
voodoo 19:232 
zombie 20:119 
HAITINK, BERNARD 9:111 
Concertgebouw Orchestra 5:167 
HAJJ UMAR see UMAR, AL-HAJJ 
HAKE 9:111 
HAKIM, TAWFIQ AL- 9:111 
HAKLUYT, RICHARO 9:111 
HALACHAH 9:111 
Judaism 10:400 
HALAS, GEORGE 9:111 
HALCYONE 9:112 
HALDANE, J. B. S. 9:112 
HALDIMAND, SIR FREDERICK 9:112 


HALE, EDWARD EVERETT 9:112 
HALE, GEORGE ELLERY 9:112 
Yerkes Observatory 20:78 
HALE, NATHAN 9:112-113 
HALE, WILLIAM 
rockets and missiles 16:120 
HALE OBSERVATORIES see MOUNT 
WILSON OBSERVATORY; 
PALOMAR OBSERVATORY 
HALEAKALA CRATER 9:113 
United States 19:35 
HALEVY, JACQUES 9:113 
HALEVY, LUDOVIC 
Carmen 4:141 
HALEY, ALEX 9:113 
African-American literature 1:142 
Roots 16:170 
HALF-LIFE see RADIOACTIVITY 
HALFTONE see PHOTOENGRAVING 
HALFWAY COVENANT 9:113 
HALFWAY HOUSE 9:113 
HALIBUT 9:113-114 
flatfish 7:334 
HALICARNASSUS (Anatoiia) 9:114 
HALICARNASSUS, MAUSOLEUM AT 
Seven Wonders of the World 16:4/2 
tomb 18:284 
HALIDE see HALOGENS 
HALIOE EOIB ADIVAR 9:114 
HALIOE MINERALS 9:114 
HALIFAX (Nova Scotia) 9:114 
HALIFAX, CHARLES MONTAGU, 1ST 
EARL OF 9:114 
HALIFAX, EOWARO FREOERICK 
LINOLEY WOOO, 1ST EARL OF 
9:114 
HALITE see SALT (sodium chloride); 
SALT DOME 
HALL, CHARLES FRANCIS 9:114-115 
HALL, EDWARD T. 
communication 5:129-130 
HALL, EDWIN HERBERT 
Hall effect 9:115 
HALL, G. STANLEY 9:115 
psychology, history of 15:272, 
15:273 
HALL, JAMES NORMAN 
Mutiny on the Bounty 13:166 
HALL, RODNEY 
Australian literature 2:281 
HALL, SIR PETER 9:115 
HALL EFFECT 9:115 
quantum mechanics 15:321 
HALL-HEROULT PROCESS 
aluminum 1:291 
HALL OF MIRRORS 
Versailles, Palace of 19:158 
HALLE (Germany) 9:115 
HALLE, SIR CHARLES 9:115 
HALLE DES MACHINES (Paris) 
cast-iron architecture 4: 170 
HALLECK, HENRY W. 9:115 
Civil War, U.S. 5:18, 5:27, 5:22 
HALLEY, EOMOND 9:115-116 
comet 5:119-120 
Halley's comet 9:116 
Newton, Sir Isaac 13:319 
HALLEY’S COMET 9:116 
comet 5:119-120 
HALLOWEEN 9:116 
HALLSTATT (Austria) 9:116-117 
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Celtic art 4:218 HAMMERHEAD see SHARK Special Olympics 17:291 HARBOR ANO PORT 9:133-135 
Celts 4:222 HAMMERSTEIN, OSCAR, II 9:122-123 speech 17:295-296 buoy 3:376 


European prehistory 7:148-149 
HALLUCINATION (psychology) 9:117 
psychosis 15:279-280 
schizophrenia 16:33/, 16:332 
HALLUCINOGENS 9:117 
hallucination 9:117 
Indians, American 10:104 
LSD 11:385 
marijuana 12:126-127 
mushroom 13:144 
peyote 14:353 
psilocybin 16:262-263 
synesthesia 18:80 
HALO 9:117 
HALOGENATED HYDROCARBONS 
diseases, occupational 6:164 
HALOGENS 9:117 
astatine 2:216 
bromine 3:321-322 
chlorine 4:366-367 
fluorine 7:363-364 
halide minerals 9:114 
iodine 10:207-208 
HALS, FRANS 9:118 
HALSEY, WILLIAM F. 9:118 
HALSTON see FASHION DESIGN 
HAM RAOIO 9:118 
HAMA (Syria) 9:118-119 
HAMADAN (Iran) 9:119 
HAMAN 9:119 
Purim 15:302 
HAMBURG (Germany) 9:119 
HAMHUNG (North Korea) 9:119 
HAMILCAR BARCA 9:119 
Punic Wars 15:298 
HAMILL, OOROTHY 9:119 
HAMILTON (Bermuda) 9:119 
HAMILTON (Ontario) 9:119-120 
HAMILTON, ALEXANOER 9:120-121 
Adams, John 1:87 
Burr, Aaron 3:389-390 
Constitution of the United States 
5:209, 5:210-211 
duel 6:26/ 
Federalist, The 7:230, 7:231 
Federalist party 7:230-231 
Jefferson, Thomas 10:341 
Treasury, U.S. Department of the 
18:331 
United States, history of the 19:54, 


HAMMETT, OASHIELL 9:123 
Maltese Falcon, The 12:78 
HAMMOND (Indiana) 9:123 
HAMMOND, JAMES HENRY 9:123 
HAMMONO, JOHN 9:123 
HAMMURABI, COOE OF 9:123 
slavery 17:115 
women in society 19:403 
HAMMURABI, KING OF BABYLONIA 
9:123 
cuneiform 5:372 
Mesopotamia 12:279 
HAMPDEN, JOHN 9:124 
HAMPSHIRE (England) 9:124 
HAMPTON (Virginia) 9:124 
HAMPTON, LIONEL 9:124 
vibraphone 19:163 
HAMPTON, WADE (1752-1835) 9:124 
HAMPTON, WAGE (1818-1902) 9:124 
HAMPTON COURT 9:124 
HAMPTON ROADS 9:124 
HAMPTON UNIVERSITY 9:125 
HAMSTER 9:125 
HAMSUN, KNUT 9:125 


Norwegian literature 13:395, 13:396 


HAN (dynasty) 9:125 
Asia 2:204 
China, history of 4:341-342 
Chinese art and architecture 4:349 
Han Wudi (Han Wu Ti) 9:125-126 
Sima Qian (Ssu-ma Ch’ien) 17:83 
HAN WUOI (Han Wu Ti) 9:125-126 
Han (dynasty) 9:125 
HANCOCK, HERBIE 
jazz 10:338 
HANCOCK, JOHN 9:126 
Adams, Samuel 1:90 
HANCOCK, WINFIELD SCOTT 9:126 
HANO 9:126-127 
artificial limbs 2:175 
carpal tunnel syndrome 4:150 
gloves 8:330 
human body 9:357 
primate 15:2/8 
skeleton, human 17:102, 17:103 
See also HOOF, NAIL, AND CLAW 
HAND, LEARNED 9:127 
HANDBALL 9:127 
racquetball 15:345 
squash (game) 17:320 
HANDEDNESS 9:127 


See also specific handicaps 
HANDICRAFT see CRAFT 
HANDKE, PETER 9:129 
HANOLIN, OSCAR 9:129 
HANDSOME LAKE 9:129 
HANDWRITING see CALLIGRAPHY 
HANOY, W. C. 9:129 
HANG GLIDING see AERIAL SPORTS 
HANGCHOW (China) see HANGZHOU 
(Hangchow) (China) 
HANGING 9:129 
lynching 11:412 
HANGING GARDENS OF BABYLON see 
SEVEN WONDERS OF THE 
WORLD 
HANGZHOU (Hangchow) (China) 
9:129-130 
HANNA, MARK 9:130 
cartoon (editorial and political) 
4:16] 
HANNIBAL (Carthaginian general) 
:130 
Carthage 4:159 
Punic Wars 15:298-299 
Rome, ancient 16:158 
Scipio Africanus Major 16:351-352 
HANNIBAL (city in Missouri) 9:130 
HANNOVER (Germany) 9:130 
HANOI (Vietnam) 9:130-131 
HANOVER (city in Germany) see 
HANNOVER (Germany) 
HANOVER (dynasty) 9:131 
William IV, King of England, 
Scotland, and Ireland 19:367 
HANOVER (New Hampshire) 9:131 
HANOVER (region in Germany) 9:131- 
Nez 


HANSBERRY, LORRAINE 9:132 
HANSEATIC LEAGUE 9:132 
free port 8:53 
piracy 15:23 
“HANSEL ANO GRETEL” (folk tale) 
o132 


HANSEN, GERHARD 

leprosy 11:252 
HANSEN’S DISEASE see LEPROSY 
HANSON, DUANE 9:132 
HANSON, JOHN 9:132-133 
HANUKKAH see CHANUKAH 
HAPPENINGS 9:133 

Dine, Jim 6:148 


HARD-EDGE PAINTING 
Kelly, Ellsworth 11:33 
minimal art 12:378 
HARD WATER 
water softener 19:278-279 
HARDEE, WILLIAM J.9:135 
HARDENBERG, KARL AUGUST, FURST 
VON 9:135 
HARDENING OF THE ARTERIES see 
ARTERIOSCLEROSIS 
HARDIE, KEIR 9:135 
HARDING, CHESTER 9:135 
HARDING, SAINT STEPHEN 9:135 
HARDING, WARREN G. 9:135-136 
dark horse 6:18 
Teapot Dome 18:138 
HARDNESS, MINERAL 9:136-137 
mineral identification 12:373 
HARDNESS, WATER see HARD WATER; 
WATER SOFTENER 
HARDOUIN-MANSART, JULES 9:137 
Versailles, Palace of 19:158 
HAROWICK, ELIZABETH 9:137 
HARDY, OLIVER see LAUREL AND 
HARDY 
HARDY, THOMAS 9:137-138 
English literature 7:64, 7:65, 7:66 
Return of the Native, The 16:61 
HARDY BOYS 9:138 
HARDY-WEINBERG EQUILIBRIUM 
population genetics 15:131-132 
HARE 9:138 
pika 15:13 
rabbit 15:338 
HARE, DAVID 9:138 
HARE KRISHNA 9:138 
religious cults 16:25 
HAREM 9:138-139 
HARGREAVES, JAMES 9:139 
spinning 17:306 
HARLAN (family) 9:139 
HARLEM (New York City) 9:139 
Harlem Renaissance 9:139 
HARLEM GLOBETROTTERS 9:139 
basketball 2:410 
HARLEM RENAISSANCE 9:139 


Cullen, Countee 5:368 
Hughes, Langston 9:349 
Johnson, James Weldon 10:376 


| 


19:55 
HAMILTON, ALICE 9:121 HANDEL, GEORGE FRIDERIC 9:127- 
diseases, occupational 6:163 128 
HAMILTON, RICHARD 9:121 baroque music 2:391 
HAMILTON, SCOTT 9:121 choral music 4:372 
HAMILTON, VIRGINIA 9:121 opera 14: 102 
HAMILTON, SIR WILLIAM ROWAN 9:121 oratorio 14:116 
HAMILTON COLLEGE 9:121 HANDGUN see PISTOL 


Locke, Alain 11:336 

McKay, Claude 12:22 

Toomer, Jean 18:289 

Van Vechten, Carl 19:119 
HARLEQUIN 9:140 

commedia dell'arte 5: 124 

mime and pantomime 12:368 


environmental art 7:74 

Grooms, Red 9:56 

Kaprow, Allan 11:21 

modern art 13:7-8 

Oldenburg, Claes 14:80 
performance art 14:308-309 
Rauschenberg, Robert 15:393-394 


African-American literature 1:142, 
1:149 
‘ 


HAMITES 9:121 HANDICAPPED PERSONS 9:128-129 HAPSBURG see HABSBURG (dynasty) HARLEY, ROBERT, 1ST EARL OF 
HAMITO-SEMITIC LANGUAGES see discrimination 6:160 HARA KEI see HARA TAKASHI OXFORD 9:140 
AFROASIATIC LANGUAGES education HARA-KIRI 9:133 HARLOW, HARRY F. 9:140 


HAMLET (play) 9:122 
HAMLIN, HANNIBAL 9:122 
HAMMARSKJOLD, DAG 9:122 
HAMMER, MIKE (fictional character) 
Spillane, Mickey 17:303 
HAMMER THROW see TRACK AND FIELD 
HAMMERFEST (Norway) 9:122 
Norway 13:392 


blind, education of the 3:175 
deaf, education of the 6:42-43 
special education 17:289 
Keller, Helen 11:32 
mental retardation 12:264 
physical therapy 14:407 
rehabilitation medicine 16:13 
sewing machine 17:6 


suicide 18:9 
HARA TAKASHI 9:133 
Japan, history of 10:323-324 
HARAPPA 
Indus civilization 10:136 
HARARE (Zimbabwe) 9:133 
Zimbabwe 20:114 
HARBIN (China) see HAERBIN (China) 


HARLOW, JEAN 9:140 
HARMONIC MOTION see MOTION, 
HARMONIC 

HARMONICA 9:140-141 
HARMONICS 9:141 
HARMONIUM see REED ORGAN 
HARMONY 9:141 

bass (music) 2:414 


HEALTH-CARE SYSTEMS 


Zoi 


music 13:146 
HARNACK, AOOLF VON 9:141 
HARNESS 9:141-142 
HARNESS RACING 9:142 
horse racing 9:311-312 
HARNETT, WILLIAM 9:142 
HARNICK, SHELDON see BOCK, JERRY, 
AND HARNICK, SHELDON 
HAROLD II, KING OF ENGLANO 9:142 
HAROLO I, KING OF NORWAY (Harold 
Fairhair) 9:142 
HAROLO III, KING OF NORWAY (Harold 
Hardrada) 9:142-143 
HARP 9:143 
African music 1:158 
musical instruments 13:158 
HARPER, WILLIAM RAINEY 9:143-144 
Chautauqua 4:278 
community and junior colleges 


HARPERS FERRY (West Virginia) 9:144 
Brown, John 3:332 
HARPOON see WHALING 
HARPSICHORD 9:144 
Couperin, Francois 5:303 
Frescobaldi, Girolamo 8:86 
Landowska, Wanda 11:159 
Scarlatti (family) 16:326 
virginal 19:208 
HARPY 9:145 
HARRIER (dog) 9:145 
HARRIER (hawk) see HAWK 
HARRIMAN (family) 9:145 
HARRINGTON, MICHAEL 9:145 
HARRIS, BARBARA 9:145 
Episcopal church 7:85 
HARRIS, FRANK 9:145 
HARRIS, JOEL CHANDLER 9:145 
HARRIS, JOHN 
encyclopedia 7:28 
HARRIS, LAWREN 9:145-146 
Canadian art and architecture 4:87 
HARRIS, PATRICIA ROBERTS 9:146 
HARRIS, ROY 9:146 
HARRIS, THOMAS A. 
transactional analysis 18:316 
HARRIS, TOWNSEND 9:146 
HARRIS, WILLIAM TORREY 9:146 
HARRIS, ZELLIG 
linguistics 11:308 
HARRIS POLL see OPINION POLLS 
HARRISBURG (Pennsylvania) 9:146 
HARRISON, BENJAMIN 9:146-148 
HARRISON, GEORGE see BEATLES, THE 
HARRISON, JOHN 
chronometer 4:384 
HARRISON, PETER 9:148 
HARRISON, REX 9:148 
HARRISON, WALLACE K. 9:148 
HARRISON, WILLIAM HENRY 9:148- 
149 
dark horse 6:18 
Tippecanoe, Battle of 18:262 
Tyler, John 18:395 
Whig party (United States) 19:346 
HARROW SCHOOL 9:149 
HART, GARY 9:149-150 
HART, H. L. A. 9:150 
HART, LORENZ 9:150 
HART, MOSS 9:150 
HART, WILLIAM S. 9:150 


HARTACK, BILL 9:150 

HARTE, BRET 9:150 
HARTEBEEST see ANTELOPE 
HARTFORO (Connecticut) 9:150 

Connecticut 5:19] 

Hooker, Thomas 9:293 
HARTFORD, HUNTINGTON 9:150 
HARTFORO CONVENTION 9:151 
HARTFORD WITS see CONNECTICUT 

WITS 
HARTIGAN, GRACE 9:151 
HARTLEPOOL (England) 9:151 
HARTLEY, MARSDEN 9:151 
HARTMANN, EDUARO VON 9:151 
HARTMANN, NICOLAI 9:151-152 
HARUN AL-RASHID 9:152 
HARUNOBU 9:152 

Ukyo-e 18:407 
HARVARD UNIVERSITY 9:152 

football 7:390, 7:391 

presidents 

Conant, James Bryant 5:166 
Eliot, Charles William 7:4 
Lowell, Abbott Lawrence 11:383 
Quincy, Josiah 15:335 

Radcliffe College 15:347 

transcendentalism 18:316 

Unitarianism 19:16 
HARVESTER (farm machinery) 9:152 

agriculture, history of 1:178-180 

combine 5:117, 5:118 

reaper 15:403 
HARVEY, WILLIAM 9:152 

anatomy 1:364 
HARWICH (England) 9:152 
HARYANA 9:152 
HARZ 9:152 
HASAN ALI SHAH 

Aga Khan 1:168 
HASANLU (Iran) 9:153 
HASDRUBAL 9:153 

Punic Wars 15:298-299 
HASEK, JAROSLAV 9:153 
HASHISH see MARIJUANA 
HASIDEANS 9:153 

Maccabees (family) 12:7 
HASIOISM 9:153 

Baal Shem Tov 2:320 

Heschel, Abraham Joshua 9:228 

Jews 10:359 

Judaism 10:403 
HASKINS, DE WITT 

tunnel 18:374 
HASMONEAN see MACCABEES (family) 
HASSAM, CHILOE 9:153-154 
HASSAN II, KING OF MOROCCO 9:154 
HASTINGS (England) 9:154 
HASTINGS, BATTLE OF 9:154 

armor 2:132 

Bayeux Tapestry 3:15 : 
HASTINGS, THOMAS see CARRERE AND 

HASTINGS 
HASTINGS, WARREN 9:154 

India, history of 10:80 
HATCH ACTS 9:154 

agriculture, history of 1:179 

civil service 5:8 
HATCHETFISH 9:154 
HATHOR 9:154-155 
HATOYAMA ICHIRO 9:155 
HATS see COSTUME 


HATSHEPSUT, QUEEN OF EGYPT 9:155 

Deir el-Bahri 6:62 
HATTERAS, CAPE 9:155 
HATTIC LANGUAGE 

languages, extinct 11:168 
HATTUSA 9:155 
HAUGHEY, CHARLES JAMES 9:155 
HAUPTMANN, BRUNO RICHARD 9:155 
HAUPTMANN, GERHART 9:155 
HAUSA 9:155-156 

African languages 1:155 

African music 1:158, 1:159 

Afroasiatic languages 1:167 

Nigeria 13:333, 13:335 

Usman dan Fodio 19:98 
HAUSSMANN, GEORGES EUGENE, 

BARON 9:156 

Paris 14:246 
HAUY, RENE-JUST 9:156 

crystallography 5:357, 5:358 
HAVANA (Cuba) 9:156 

Cuba 5: 362 
HAVANA BROWN CAT 9:156 

cat 4:179 
HAVEL, VACLAV 9:156 
HAVELL, E. B. 

Indian art and architecture 10:85 
HAVERFORO COLLEGE 9:156 
HAVLICEK, JOHN 9:157 
HAWAII (island) 9:157 
HAWAII (state) 9:157-162 

agriculture 9:160 

cities see specific city names 

climate 9:157 

dance 

hula 9:351 

economy 9:158, 9:160-161 

education 9:158, 9:160 

flag 9:158 

government and politics 9:158, 


historic sites 9:160 
history 9:158, 9:161-162 
Bingham (family) 3:120-121 
Cook, James 5:235 
Dole, Sanford Ballard 6:194 
Kamehameha (dynasty) 11:8 
Liliuokalani, Queen of Hawaii 
11:294 
islands see specific island names 
land and resources 9:157-158 
map 9:159 
people 9:158 
physical features 
Mauna Kea 12:194 
Mauna Loa 12:194 
seal, state 9:158 
tourism 9:161 
vegetation and animal life 9:158 
HAWK 9:162 
falconry 7:201 
kite (bird) 11:80 
HAWKE, ROBERT 9:162 
HAWKES, JOHN 9:162 
HAWKING, STEPHEN 9:163 
black hole 3:162 
cosmology 5:280 
gravitational collapse 8:414 
inflationary theory (astronomy) 
10:151 
HAWKINS, COLEMAN 9:163 


HAWKINS, SIR JOHN 9:163 
HAWKS, HOWARD 9:163 
HAWKSMOOR, NICHOLAS 9:163 
HAWTHORN 9:163 
HAWTHORNE, NATHANIEL 9:163-164 
American literature 1:317 
Lathrop, Rose Hawthorne 11:185 
novel 13:403 
Scarlet Letter, The 16:326 
short story 17:58 
HAY 9:164 
HAY, JOHN M. 9:164 
Open Door Policy 14:100-101 
HAY FEVER see ALLERGY 
HAY-BUNAU-VARILLA TREATY 
Panama Canal 14:217 
Panama Canal Zone 14:218 
HAY-PAUNCEFOTE TREATY 9:164-165 
Hay, John M. 9:164 J 
HAYA DE LA TORRE, VICTOR RAUL 
9:165 
HAYAKAWA, S. I. 9:165 
HAYOEN, CARL 9:165 
HAYOEN, MELISSA 9:165 
HAYDN, FRANZ JOSEF 9:165-166 
classical period in music 5:36 
German and Austrian music 8:258 
string quartet 17:398 
symphony 18:78 
HAYES, HELEN 9:166 
HAYES, RUTHERFORD B. 9:166-167 
Reconstruction 15:407 
Republican party 16:50 
Tilden, Samuel J. 18:254 
HAYMARKET RIOT 9:167 
HAYNE, ROBERT YOUNG 9:167 
HAYS, MARY LUDWIG see MOLLY 
PITCHER 
HAYS, WILL 9:168 
HAYWOOD, WILLIAM DUOLEY (“Big 
Bill”) 9:168 
Darrow, Clarence S. 6:19 
HAZEL see FILBERT 
HAZLITT, WILLIAM 9:168 
criticism, literary 5:337 
HAZOR 9:168 
H. D. see DOOLITTLE, HILDA (H. D.) 
HDTV see HIGH-DEFINITION TELEVISION 
HEAO-HUNTING 9:168-169 
Jivaro 10:364 
magic 12:40 
scalping 16:322 
HEAD START 9:169 
primary education 15:217 
HEADACHE 9:169 
HEADPHONE 
sound recording and reproduction 
17:205 
HEALEY, OENIS 9:170 
HEALTH AND HUMAN SERVICES, U.S. 
DEPARTMENT OF 9:170 
health-care systems 9:171 
HEALTH-CARE SYSTEMS 9:170-172 
Blue Cross—Blue Shield 3:182-183 
Great Britain 
National Health Service 13:204 
hospital 9:318-320 
insurance 10:173 
Medicaid 12:221 
Medicare 12:221 
medicine 12:226 
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pharmacy 14:356 
social security 17:151-152 
HEALTH CLUB see GYMNASIUM 
HEALTH FODDS 9:172 
food industry 7:384 
HEALTH INSURANCE see HEALTH-CARE 
SYSTEMS 
HEALTH-MAINTENANCE ORGANIZATION 
see HEALTH-CARE SYSTEMS 
HEANEY, SEAMUS 9:173 
HEARING see EAR 
HEARING AID 9:173 
HEARN, LAFCADIO 9:173 
HEARNE, SAMUEL 9:173 
HEARSAY see EVIDENCE 
HEARST, WILLIAM RANDOLPH 9:1 73- 
174 
cartoon (editorial and political) 
4-161, 4:162 
comic strip 5:121 
yellow journalism 20:74-75 
HEART 9:174-177 
aorta 2:39 
artery 2:166 
circulatory system 4:399-404 
electrocardiograph 6:394 
heart diseases 9:177-179 
heart-lung machine 9:179 
human body 9:359, 9:368 
muscle 13:127 
reptile 16:47 
HEART, ARTIFICIAL 9:177 
Cooley, Denton A. 5:238 
HEART ATTACK see HEART DISEASES 
HEART OF DARKNESS (novel) 9:177 
Conrad, Joseph 5:196 
HEART DISEASES 9:177-179 
atherosclerosis 2:236 
-_ cardiovascular diseases 4:132-134 
cor pulmonale 5:251 
embolism 7:17 
first aid 7:293 
cardiopulmonary resuscitation 


hypertension 9:412 
nutrition, human 14:16 
obesity 14:24 
palpitation 14:213 
physical fitness 
exercise 7:170-171 
pulmonary embolism 15:295 
rheumatic fever 16:70-71 
shock 17:53 
surgery 18:38, 18:39 
Barnard, Christiaan 2:387 
DeBakey, Michael 6:47 
thrombosis 18:240 
treatment 
angioplasty 1:38] 
digitalis 6:145 
foxglove 8:16 
pacemaker, artificial 14:171 
HEART FAILURE see 
CARDIOPULMONARY 
RESUSCITATION; HEART 
DISEASES 
HEART-LUNG MACHINE 9:179 
artificial organs 2:175 
surgery 18:38 
HEARTBREAK HOUSE (play) 
Shaw, George Bernard 17:27 


HEARTBURN 9:179-180 
antacid 2:7 
HEAT CAPACITY 9:180 
chemical energy 4:287 
HEAT ENGINE 9:180 
Carnot cycle 4:145-146 
internal-combustion engine 10:185- 
188 
ocean thermal energy conversion 


HEAT EXCHANGER 9:180 
heat pump 9:18] 
HEAT AND HEAT TRANSFER 9:180-181 
aluminum 1:290 
boiler 3:200 
British thermal unit 3:318 
ceramics 4:237 
chimney 4:328 
convection 5:231 
Earth, heat flow in 6:303 
flame 7:331 
fluidized bed combustion 7:362 
heat engine 9:180 
heat exchanger 9:180 
heat pump 9:181 
heating systems 9:182 
infrared radiation 10:155 
insulating materials 10:172 
kiln 11:66-67 
physics, history of 14:411-412 
plumbing 15:72 
refractory materials 16:8 
solar energy 17:175-176 
solar pond 17:177 
Stove 17:385 
superfluidity 18:28 
temperature 18:166-167 
thermochemistry 18:221 
thermodynamics 18:222-224 
thermoelectricity 18:224 
thermography (medicine) 18:224 
HEAT PUMP 9:181 
heating systems 9:182 
HEATH 9:18] 
brier 3:308 
heather 9:182 
mountain laurel 13:112 
rhododendron 16:78 
HEATH, EDWARD 9:181-182 
HEATHER 9:182 
HEATING SYSTEMS 9:182 
furnace 8:124-125 
heat pump 9:181 
HEATSTROKE 9:182 
HEAVEN 9:183 
HEAVY-METAL ROCK 
rock music 16:117 
HEAVY WATER 9:183 
HEBEI (Hopei) (China) 9:183 
HEBERDEN’S NODES 
arthritis 2:168-169 
HEBERT, ANNE 9:183 _ 
HEBERT, JACQUES RENE 9:183 
HEBERT, LOUIS PHILIPPE 9:183 
HEBREW BIBLE SEF BIBLE—Old 
Testament 
HEBREW CALENDAR see JUDAISM— 
calendar 
HEBREW LANGUAGE 9:183-184 
Afroasiatic languages 1:165-166, 
1:168 


Ben-Yehudah, Eliezer 3:68 
Israel 10:264, 10:265 
writing systems, evolution of 20:52 
HEBREW UNIDN COLLEGE 9:184 
HEBREW AND YIDDISH LITERATURE 
9:184-185 
Agnon, S. Y. 1:173 
Aleichem, Sholem 1:250 
Amichai, Yehuda 1:340 
Ansky, Shloime 2:4 
Asch, Sholem 2:180 
Bialik, Hayyim Nahman 3:101-102 
Israel 10:265 
Luzzatto, Moses Hayyim 11:409 
Mendele Mokher Sefarim 12:256 
0z, Amos 14:169 
Peretz, Y. L. 14:308 
Singer, Isaac Bashevis 17:90-9/ 
Yiddish theater 20:79-80 
HEBREWS, EPISTLE TD THE 9:185 
HEBRIDES 9:185 
HEBRON (Jordan) 9:185 
HECATE 9:185-186 
HECHT, BEN 9:186 
HECKEL, ERICH 9:186 
graphic arts 8:402 
HECKER, ISAAC THOMAS 9:186 
HECKEWELDER, JOHN GOTTLIEB 
ERNESTUS 9:186 
HECTARE 
weights and measures 19:313 
HECTOLITER 
weights and measures 19:313 
HECTOR 9:186 
Andromache 1:375 
HECUBA 9:186-187 
HEDGEHOG 9:187 
HEDIN, SVEN ANDERS 9:187 
HEDONISM 9:187 
Bentham, Jeremy 3:76 
Cyrenaics 5:391 
Epicureanism 7:82 
ethics 7:114 
materialism 12:182 
Pater, Walter 14:265-266 
HEFEI (Hofei) (China) 9:187 
HEFNER, HUGH 9:187 
HEGEL, GEORG WILHELM FRIEDRICH 
9:187-188 
absolute 1:56 
dialectical materialism 6:123 
economics 6:332 
Feuerbach, Ludwig 7:251 
Marx, Karl 12:151 
Mamism 12:152 
philosophy 14:377 
state (in political philosophy) 
17:344 
HEGIRA 9:188 
Islam 10:252 
Muhammad 13:12] 
HEIAN (iapan) see KYOTO (Japan) 
HEIDEGGER, MARTIN 9:188-189 
existentialism 7:173 
Husserl, Edmund 9:390 
phenomenology 14:360 
philosophy 14:377 
HEIDELBERG (Germany) 9:189 
HEIDELBERG MAN 9:189 
HEIDEN, ERIC 9:189 
HEIDI (novel) 9:189 


Spyri, Johanna 17:319 
HEIFETZ, JASCHA 9:190 
HEILONGJIANG see MANCHURIA 
HEINE, HEINRICH 9:190 
HEINLEIN, RDBERT 9:190 
HEINZ, HENRY JOHN 9:190-191 
HEIR see INHERITANCE 
HEISENBERG, WERNER KARL 9:191 

determinism 6:108 

neutron 13:263 

quantum mechanics 15:318-320 

uncertainty principle (physics) 

18:413 
HEISMAN TROPHY 9:191 

Blanchard, Doc 3:171 
HEJAZ (Saudi Arabia) 9:191 
HEKLA 9:191 
HEL 9:191 
HELEN DF TROY 9:19] 

Trojan War 18:346 
HELENA (Montana) 9:192 
HELENA, SAINT 9:192 
HELENUS 9:192 
HELGOLAND 9:192 
HELICOPTER 9:192-193 

Sikorsky, Igor 17:76 

VTOL 19:236-237 
HELIOCENTRIC WORLD SYSTEM 9:193 

Aristarchus of Samos 2:112 

astronomy and astrophysics 2:225 

Copernicus, Nicolaus 5:245-246 

Galileo Galilei 8:148-149 

Kepler, Johannes 11:50 
HELIOGABALUS, ROMAN EMPEROR 

9.193 
HELIOPOLIS 9:193 
HELIOS 9:193-194 
HELIOTROPE 9:194 
HELIUM 9:194 

superfluidity 18:28 
HELL 9:194 
HELLENISM 9:194-195 

Judaism 10:402 
HELLENISTIC AGE 9:195 

Greece, ancient 9:27 

Greek architecture 9:30 

Greek art 9:33-34 

Greek literature, ancient 9:35-36 
HELLER, JOSEPH 9:195 

Catch-22 4:185 
HELLESPONT see DARDANELLES 
HELLMAN, LILLIAN 9:195-196 
HELMET see ARMOR 
HELMET DIVING 

diving, deep-sea 6:174 
HELMHOLTZ, HERMANN LUDWIG 

FERDINAND VON 9:196 

color 5:100-101 

perception 14:305-306 
HELMINTH 

parasitic diseases 14:241-243 
HELMS, JESSE 9:196 
HELOISE see ABELARD, PETER 
HELPMANN, SIR ROBERT 9:196 
HELSINKI (Finland) 9:196-197 

Finland 7:280 
HELSINKI ACCORDS 9:197 
HELVETIC REPUBLIC see SWITZERLAND 
HELVETIUS, CLAUDE ADRIEN 9:197 
HEMATITE 9:197 

ocher 14:53 


HERPETOLOGY Zays| 


HEMATOLOGIC GROWTH FACTOR see 
HORMONE, ANIMAL 
HEMATOLOGY 9:197 
HEMICHOROATE 9:198 
HEMIMORPHITE 9:198 
HEMINGWAY, ERNEST 9:198-199 
American literature 1:319, 1:320 
Lost Generation 11:364 
Old Man and the Sea, The 14:80 
Sun Also Rises, The 18:23-24 
HEMIPTERA 9:199 
stinkbug 17:374 
water boatman 19:275 
water bug 19:276 
water strider 19:279 
HEMLOCK 9:199 
HEMODIALYSIS see DIALYSIS; KIDNEY, 
ARTIFICIAL 
HEMOGLOBIN 9:199-200 
operon 14:105-106 
sickle-cell disease 17:67-68 
HEMOPHILIA 9:200 
HEMOPHILUS 9:200 
HEMORRHAGE 9:200 
stroke 17:399 
HEMORRHOIOS 9:200 
varicose vein 19:126 
HEMP 9:200 
marijuana 12:126-127 
HEMPEL, CARL GUSTAV 9:201 
HENAN (Honan) (China) 9:201 
HENBANE 9:201 
HENOERSON, ALEXANOER 9:201 
HENOERSON, ARTHUR 9:201 
HENOERSON, FLETCHER 9:201 
HENDERSON, RICHARD 9:201 
Transylvania Company 18:329 
HENORICKS, THOMAS A. 9:201-202 
HENORIX, JIMI 9:202 
HENGE MONUMENTS see STONEHENGE 
HENIE, SONJA 9:202 
HENNA 9:202 
HENNEPIN, LOUIS 9:202 
HENRI, ROBERT 9:202 
American art and architecture 1:308 
Ashcan school (art group) 2:182 
HENRIETTA MARIA 9:202 
HENRY (unit of measurement) 9:202 
HENRY, ALEXANDER 9:202-203 
HENRY, FORT see FORT HENRY AND 
FORT DONELSON 
HENRY, JOSEPH 9:203 
HENRY, 0. see 0. HENRY 
HENRY, PATRICK 9:203 
HENRY THE LION, OUKE OF SAXONY 
ANO BAVARIA 9:203 
HENRY THE NAVIGATOR 9:204 
exploration 7:175 
navigation 13:222 
HENRY IV, PARTS 1 AND 2 (play) 9:204 
HENRY V (play) 9:204 
Agincourt, Battle of 1:171 
theater, history of the 18:2/5 
HENRY I, KING OF ENGLANO 9:204 
ee KING OF ENGLANO 9:204- 
5 
Angevins (dynasties) 1:381 
Becket, Saint Thomas 3:29 
common law 5:125 
Eleanor of Aquitaine 6:385 
manorialism 12:103 


HENRY III, KING OF ENGLAND 9:205 

Montfort, Simon de, Earl of Leicester 

13:59-60 
HENRY IV, KING OF ENGLAND 9:205 
HENRY V, KING OF ENGLANO 9:205- 
206 

Hundred Years’ War 9:376 
HENRY VI, KING OF ENGLANO 9:206 

Margaret of Anjou 12:123 
HENRY VII, KING OF ENGLAND 9:206 

Beaufort (family) 3:15 

Tudor (dynasty) 18:365 
HENRY VIII, KING OF ENGLAND 9:206- 

207 
Cromwell, Thomas, 1st Earl of Essex 
5:343-344 

Elizabeth |, Queen of England 7:7 

Mary |, Queen of England 12:155 

More, Saint Thomas 13:75-76 

Reformation 9:207, 16:6-7 

Tudor (dynasty) 18:365 

wives 9:206-207 

Anne of Cleves 1.414 
Boleyn, Anne 3:201 
Catherine of Aragon 4:19] 
Seymour, Jane 17:15 

Wolsey, Thomas 19:402 
HENRY |, KING OF FRANCE 9:207 
HENRY II, KING OF FRANCE 9:207 

Catherine de Médicis 4:191-192 

Diane de Poitiers 6:125 
HENRY III, KING OF FRANCE 9:207 
HENRY IV, KING OF FRANCE 9:208 

‘Huguenots 9:35] 

Margaret of Valois 12:123 

Marie de Médicis 12:126 

Sully, Maximilien de Béthune, Duc 

de 18:16 

HENRY |, KING OF GERMANY (Henry 
the Fowler) 9:208 

HENRY II, KING OF GERMANY ANO 
HOLY ROMAN EMPEROR 9:208 

HENRY III, KING OF GERMANY ANO 
HOLY ROMAN EMPEROR 9:208- 
209 

HENRY IV, KING OF GERMANY ANO 
HOLY ROMAN EMPEROR 9:209 

HENRY V, KING OF GERMANY ANO 
HOLY ROMAN EMPEROR 9:209 

HENRY VI, KING OF GERMANY AND 
HOLY ROMAN EMPEROR 9:209 

HENRY VII, KING OF GERMANY AND 
HOLY ROMAN EMPEROR (Henry 
of Luxemburg) 9:209-210 

HENSON, JIM 

Muppets 13:130 
HENSON, MATTHEW 

Arctic 2:10] 

Peary, Robert Edwin 14:281 
HENZE, HANS WERNER 9:210 
HEPARIN see ANTICOAGULANT 
HEPATITIS 9:210 

diseases, animal 6:162 

jaundice 10:334 

liver 11:326 
HEPBURN, KATHARINE 9:210-211 

Tracy, Spencer 18:3/2 
HEPHAESTUS 9:211 

Ptah 15:28] 

HEPPLEWHITE, GEORGE 9:211 
HEPWORTH, OAME BARBARA 9:211 


HERA 9:211 
mythology 13:177 
HERACLEIDES PONTICUS 9:211 
HERACLES see HERCULES 
HERACLITUS 9:211 
logos 11:346 
HERACLIUS, BYZANTINE EMPEROR 
9:211 
HERALDRY 9:212-214 
cross 9:346 
flag 7:315 
HERAT (Afghanistan) 9:214 
HERBACEOUS PLANT 9:214 
HERBART, JOHANN FRIEORICH 9:214 
primary education 15:216 
HERBARTIANISM 
Herbart, Johann Friedrich 9:214 
HERBERT, GEORGE 9:214-215 
HERBERT, VICTOR 9:215 
HERBICIDE 9:215 
chemical and biological warfare 
4:285 
dioxin 6:156 
pesticides and pest control 14:334 
pollutants, chemical 15:107 
HERBIVORE 9:215 
HERBLOCK 9:215 
cartoon (editorial and political) 
4:162 
HERBS AND SPICES 9:216 
essential oils 7:108 
medicinal plants 12:222-223 
HERCEGOVINA see BOSNIA AND 
HERCEGOVINA 
HERCULANEUM (Italy) 9:216-217 
archaeology 2:80 
house (in Western architecture) 


Pompeii 15:120-121 
HERCULES 9:217 
Amphitryon 1:351 
Hydra (mythology) 9:395 
Philoctetes 14:372-373 
HEROER, JOHANN GOTTFRIED VON 
9:217-218 
criticism, literary 5:337 
HEREOITY 9:218-219 
behavioral genetics 3:46-47 
cancer 4:97-98 
eugenics 7:125-126 
evolution 7:159 
Galton, Sir Francis 8:153 
gene 8:196-199 
genetic code 8:203-206 
genetic diseases 8:205-208 
genetics 8:211-216 
Lamarck, Jean Baptiste 11:149 
Lysenko, Trofim Denisovich 11:415 
McClintock, Barbara 12:9 
Mendel, Gregor Johann 12:255-256 
mental retardation 12:263-264 
plant breeding 15:48-49 
population genetics 15:131-132 
psychology, history of 15:273 
psychopathology 15:278 
HEREFORD AND WORCESTER 
(England) 9:219 
HERERO 9:219 
HERESY 9:219-220 
Albigenses 1:240-241 
Arianism 2:111 


Arnauld, Antoine 2:141 
Galileo Galilei 8:149 
gnosticism 8:332 
Honorius |, Pope 9:290 
Huss, John 9:389 
Hutchinson, Anne 9:391 
Inquisition 10:163-164 
Jerome of Prague 10:346 
Nestorianism 13:255 
Paulicans 14:273 
Pelagianism 14:287 
quietism 15:334 
Sabellianism 16:230 
Savonarola, Girolamo 16:317 
Socrates 17:167 
Waldenses 19:243 
William of Occam 19:365-366 
HEREWARO THE WAKE 9:220 
HERKIMER, NICHOLAS 9:220 
HERMANN, ALEXANDER 
magic acts 12:41 
HERMAPHRODITE 9:220 
fish 7:303 
HERMAPHRODITUS 9:220 
HERMAS 9:220 
HERMES 9:221 
caduceus 4:11 
HERMES SPACEPLANE 
space programs, national 17:258 
HERMETIC LITERATURE 9:221 
HERMIT 9:221 
Anthony, Saint 2:16-17 
HERMIT CRAB 9:221 
HERMITAGE MUSEUM 9:221 
HERMON, MOUNT 9:221 
HERMOSILLO (Mexico) 9:221 
HERNOON, WILLIAM HENRY 9:222 
HERNIA 9:222 
HERO OF ALEXANDRIA 9:222 
automaton 2:293-294 
engineering 7:41 
pump 15:297 
turbine 18:375 
HERO AND ANTI-HERO (literature) 
narrative and dramatic devices 
13:196 
HERO AND LEANDER 9:222 
Dardanelles 6:17 
HEROD (dynasty) 9:222 
Jerusalem 10:347 
Jews 10:358 
John the Baptist, Saint 10:368 
Salome 16:259 
HEROOOTUS 9:222-223 
HEROIC COUPLET see VERSIFICATION 
HEROIN 9:223 
drug abuse 6:249 
drug trafficking 6:250 
methadone 12:299 
morphine 13:85 
opium 14:107 
HERON 9:223-224 
egret 6:355-356 
HEROPHILUS 
anatomy 1:363 
HERPES 9:224 
chicken pox 4:315 
mononucleosis 13:43 
shingles 17:41-42 
venereal disease 19:140 
HERPETOLOGY see AMPHIBIANS; 


254 HERRERA, FRANCISCO DE 


REPTILES 

HERRERA, FRANCISCO DE 9:224 
HERRERA, JOSE JOAQUIN 

Mexican War 12:306, 12:307 
HERRICK, ROBERT 9:224 
HERRIMAN, GEORGE 

comic strip 5:122 
HERRING 9:224-225 

fishing industry 7:307 

menhaden 12:259 

sardine 16:294 
HERRIOT, EQOUARO 9.225 
HERSCHEL, SIR JOHN 9:225 
HERSCHEL, SIR WILLIAM 9:225-226 

astronomy and astrophysics 2:226 

binary stars 3:119 

telescope, optical 18:158 

Uranus (astronomy) 19:86, 19:87 
HERSEY, JOHN 9:226 
HERSHEY, MILTON SNAVELEY 9:226 
HERTFORDSHIRE (England) 9:226 
HERTZ 9:226 
HERTZ, HEINRICH RUDOLPH 9:226 

optics 14:110 

radio 15:349-350 
HERTZ, JOSEPH HERMAN 9:226 
HERTZOG, JAMES BARRY MUNNIK 


9:226 
HERTZSPRUNG-RUSSELL DIAGRAM 
9:226-227 
astronomy and astrophysics 2:230 
star 17:336 
stellar evolution 17:358 
HERZEGOVINA see BOSNIA AND 
HERCEGOVINA 
HERZEN, ALEKSANDR IVANOVICH 
0:22) 


Slavophiles and Westernizers 17:120 


HERZL, THEOOOR 9:227-228 
Jews 10:360 
Zionism 20:117-118 : 
HERZOG, EMILE see MAUROIS, ANDRE 
HERZOG, WERNER 9:228 
HESBURGH, THEOOORE M. 9:228 
HESCHEL, ABRAHAM JOSHUA 9:228 
HESIOD 9:228 
mythology 13:176-177 
HESPERIDES 9:228 
HESS’S LAW 9:228 
thermodynamics 18:223 
HESS, H. H. 9:228 
HESS, DAME MYRA 9:228-229 
HESS, RUDOLF 9:229 
HESS, VICTOR FRANZ 
cosmic rays 5:275-276 
HESSE (Germany) 9:229 
Nassau (historical region) 13:198 
Philip of Hesse 14:365-366 
HESSE, HERMANN 9:229-230 
German literature 8:262 
HESSIANS 9:230 
HESTIA 9:230 
HESTON, LEONARD 
behavioral genetics 3:46 
HETEROCYCLIC COMPOUND 9:230 
aromatic compounds 2:144 
HETERODYNE PRINCIPLE 9:230-231 
Armstrong, Edwin 2:136 
radio 15:351-352 
HETEROTROPH 
ecology 6:325 


HEURISTICS 


problem solving 15:238 


HEVESY, GEORG VON 9:231 
HEWISH, ANTONY 9:231 
HEWITT, ABRAM STEVENS 9:231 
HEXAGON see POLYGON 
HEXAGONAL SYSTEM 9:231 


beryl 3:93 


HEYDRICH, REINHARD 


Holocaust 9:274 
HEYERDAHL, THOR 9:231 
Ra expeditions 15:337 
HEYWOOO, JOHN 9:231 
HEYWOO0, THOMAS 9:231 
HEZBOLLAH 9:232 
HEZEKIAH, KING OF JUDAH 9:232 
HI-F] see HIGH FIDELITY 
HIALEAH 9:232 
HIAWATHA 9:232 
lroquois League 10:246 
HIBERNATION 9:232 
bear 3:22 
body temperature 3:196 
turtle 18:388 
HIBISCUS 9:232-233 
HICKOK, WILD BILL 9:233 
Abilene (Kansas) 1:51 
Deadwood (South Dakota) 6:42 
HICKORY 9:233 
HICKS, EDWARO 9:233-234 
HICKS, ELIAS 9:234 
HIDALGO (Mexico) 9:234 
HIDALGO Y COSTILLA, MIGUEL 9:234 
Mexico, history of 12:317 
HIDATSA (American Indians) 9:234 
Gros Ventres 9:57 
HIDES see LEATHER AND HIDES 
HIDEYOSHI 9:234-235 
HIERAKONPOLIS (Egypt) 9:235 
HIERO II, TYRANT OF SYRACUSE 9:235 
HIEROGLYPHICS 9:235-236 
Afroasiatic languages 1:165 
archaeology 2:79, 2:80 
calligraphy 4:38 
Champollion, Jean Francois 4:252 
Hittites 9:260 
inscription 10:164-165 
languages, extinct 11:169 
Palermo Stone 14:205 
Rosetta Stone 16:174-175 
writing systems, evolution of 20:50, 
20:51 
Zapotec 20:105 
HIGGINSON, THOMAS WENTWORTH see 
DICKINSON, EMILY 
HIGGS PARTICLE 9:236 
fundamental particles 8:116 
HIGH BLOOD PRESSURE see 
HYPERTENSION 
HIGH-DEFINITION TELEVISION 
television transmission 18:165 
video technology 19:181, 19:183 
HIGH ENERGY ASTRONOMICAL 
OBSERVATORY (artificial 
satellite) 9:236 
X-ray astronomy 20:61 
HIGH FIDELITY 9:236-237 
loudspeaker 11:367 
sound recording and reproduction 
17:199-208 
HIGH JUMP see TRACK AND FIELD 


HIGH-PRESSURE REGION 9:237 
horse latitudes 9:309 
HIGH SCHOOL see SECONDARY 
SCHOOL 
HIGH-SPEED TRAINS 
railroad 15:376, 15:378-379 
HIGH-WIRE WALKING (circus act) 
Wallenda (famiy) 19:248 
HIGHER EDUCATION see GRADUATE 
EDUCATION; UNIVERSITY; 
specific institution names 
HIGHLANO (Scotland) 9:237 
HIGHLANO GAMES 9:237 
HIGHLANDS, THE (Scotland) 9:237 
Caithness 4:17 
Scotland 16:353, 16:354, 16:356 
HIGHSMITH, PATRICIA 9:237 
HIGHWAY see ROADS AND HIGHWAYS 
HIJACKING see AIRPLANE HIJACKING 
HIKING 9:237-238 
HILARY OF POITIERS, SAINT 9:238 
HILBERT, DAVID 9:238 
HILOEBRANOT, JOHANN LUKAS VON 
9:238 
HILL, A. P. 9:238 
HILL, D. H. 9:238 
HILL, 0. 0., AND ADAMSON, ROBERT 
9:238 
HILL, JAMES JEROME 9:238-239 
HILL, JOE 9:239 
HILL, ROWLAND 
postal services 15:150 
HILLARY, SIR EDMUND 9:239 
Everest, Mount 7:155 
HILLEL 9:239 
HILLIARD, NICHOLAS 9:239 
HILLMAN, SIDNEY 9:239 
HILO (Hawaii) 9:239-240 
HILTON, CONRAO 9:240 
HILTON, JAMES 9:240 
Shangri-La 17:22 
HIMACHAL PRADESH 9:240 
HIMALAYAN ART AND ARCHITECTURE 
see LAMAIST ART AND 
ARCHITECTURE 
HIMALAYAN CAT 9:240 
cat 4:179 
HIMALAYAS 9:240-241 
abominable snowman 1:52 
Annapurna 1:414 
Asia 2:187 
drainage 9:241 
Everest, Mount 7:155 
geology 9:240-241 
K2 11:3 
Kanchenjunga 11:9 
Karakoram Range 11:22 
ranges and peaks 9:240 
vegetation and animal life 9:241 
HIMMLER, HEINRICH 9:241-242 
Gestapo 8:287 
HINCKS, SIR FRANCIS 9:242 
HINDEMITH, PAUL 9:242 
HINDENBURG (airship) 9:242-243 
airship 1:210-211 
Zeppelin, Ferdinand, Graf von 
20:109 
HINDENBURG, PAUL VON 9:243 
World War | 20:11, 20:13, 20:14, 


20:19 
HINDI LANGUAGE see INDO-IRANIAN 


LANGUAGES 
HINDU KUSH 9:243 
HINDUISM 9:243-246 

Angkor 1:381-382 
art and architecture 
Indian art and architecture 10:84- | 
85 
Southeast Asian art and 
architecture 17:234-237 
banyan 2:377 
beliefs and practices 9:244 
kharma 9:244, 11:23 
mantra 12:107 
nirvana 13:342 
salvation 16:263 
soul 17:196 
transmigration of souls 18:322 
bhakti 3:99 
caste 4:171, 9:244 
deities 9:245 
Brahma and Brahman 3:268 
Durga 6:272 
Kali 11:7 
Krishna 11:111-112 
Lakshmi 11:147 
Naga 13:183 
Shakti 17:19 
Shiva 17:53 
Vishnu 19:218 
dharma 6:120 
dietary laws 6:135 
education 6:342 
fakir 7:200 
festivals and sacred cities 9:246 | 


forms of worship 9:245-246 
Ganges River 8:163-164 
God 8:336 
guru 9:89 
Hare Krishna 9:138 . 
history 9:246 

Asia 2:194, 2:204 

India, history of 10:77-78 
incarnation 10:64 
Krishnamurti, Jiddu 11:112 
literature 9:246 

Bhagavad Gita 3:99 

Indian literature 10:89 

Kamasutra 11:8 

Upanishads 19:81 

Vedanta 19:131 

Vedas 19:131-132 
Manu 12:107 
marriage 12: 136 
medicine, traditional 12:235 
mythology 13:176 
pantheism 14:221 | 
philosophy 9:244, 14:378 
rajah 15:380 
religious cults 16:25 
sin 17:87 
suttee 18:49 
Tantra 18:108-109 
temple 18:170-171 

Varanasi 19:124 

Vedanta 19:13] 

women in society 19:405 

yoga 20:80-81 
HINDUSTAN 9:246 
HINDUSTANI LANGUAGE see INDO- 

IRANIAN LANGUAGES ' 

HINES, EARL 9:246-247 
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HIP 
muscle 13:138 
HIPPARCHUS (astronomer) 9:247 
astronomical catalogs and atlases 
2:224 
astronomy and astrophysics 2:225 
distance, astronomical 6:169 
HIPPIE see COUNTERCULTURE 
HIPPIUS, ZINAIDA NIKOLAYEVNA 9:247 
HIPPOCRATES 9:247 
medicine, history of 12:230 
psychopathology 15:276-277 
zoology 20:122 
HIPPDCRATIC OATH 9:247-248 
HIPPOOAMUS OF MILETUS 9:248 
HIPPOLYTE 9:248 
HIPPOLYTUS 9:248 
HIPPOLYTUS OF ROME, SAINT 9:248 
HIPPOPOTAMUS 9:248-249 
ivory and ivory carving 10:293 
HIROHITO, EMPEROR OF JAPAN 9:249 
HIROSHIGE 9:249 
HIROSHIMA (Japan) 9:249-250 
atomic bomb 2:252 
World War II 20:42 
HIRSCH, SAMSON RAPHAEL 9:250 
HIRSUTISM see HAIR 
HISPANIC AMERICANS 9:250-252 
Chicano 4:312-313 
immigration 10:50 
music 
salsa 16:260 
United States 19:41-42 
United States, history of the 19:69- 
70 
HISPANIOLA 9:252 
Columbus, Christopher 5:115-116 
Dominican Republic 6:203-205 
Haiti 9:109, 9:110-111 
HISS, ALGER 9:252 
Nixon, Richard M. 13:345 
Un-American Activities, House 
Committee on 18:412, 18:413 
HISTAMINE see ANTIHISTAMINE 
HISTOCOMPATIBILITY ANTIGENS 
immunity (biology) 10:53 
HISTOGRAM 9:252-253 
graph 8:400-401 
statistics 17:347 
HISTOLOGY 9:253 
anatomy 1:364 
cell 4:211 
zoology 20:122 
HISTOPLASMOSIS 9:253 
fungus diseases 8:122 
HISTORIC PRESERVATION 9:253-254 
salvage archaeology 16:263 
Viollet-le-Duc, Eugene Emmanuel 
19:206-207 
Williamsburg (Virginia) 19:372 
HISTORICAL LINGUISTICS 9:254-255 
geographical linguistics 8:224 
Grimm, Jacob and Wilhelm 9:53-54 
Grimm’s law 9:54 
Indian languages, American 10:86 
Jones, Sir William 10:387 
linguistics 11:310 
HISTORIOGRAPHY see HISTORY 
HISTORY 9:255-256 
chronology 4:383 
civilization 5:30 


ethnohistory 7:120 
Herodotus 9:222-223 
historicism 
Vico, Giambattista 19:167 
historiography 
Voltaire 19:230 
maps and mapmaking 12:116 
oral history 14:113-114 
psychohistory 15:266 
science, history of 16:348 
social studies education 17:153 
Spengler, Oswald 17:298 
Toynbee, Arnold 18:307 
See also subheading history under 
specific countries, regions, and 
subjects; other specific 
personal names 
HISTORY OF THE PELOPONNESIAN WAR 
see THUCYDIDES 
HITCHCOCK, ALFREO 9:256-257 
HITCHCOCK, HENRY-RUSSELL 
modern architecture 13:3-4 
HITCHCOCK, LAMBERT see FURNITURE 
HITE REPORT, THE (book) 
sexual intercourse 17:13 
HITLER, ADOLF 9:257-258 
Berchtesgaden 3:78 
Braun, Eva 3:283 
Chamberlain, Houston Stewart 
4:248 
Depression of the 1930s 6:95 
fascism 7:218 
flag 7:330 
Germany, history of 8:282-283 
Goebbels, Joseph 8:340 
Goerdeler, Karl Friedrich 8:340 
Goering, Hermann 8:340-341 
Holocaust 9:274 
Jews 10:360-361 
Munich Putsch 13:128 
Nazism 13:229-230 
Papen, Franz von 14:227 
Reichstag 16:14 
Riefenstahl, Leni 16:91 
World War II 20:25, 20:26, 20:29, 
20:30, 20:38 
HITTITE LANGUAGES see LANGUAGES, 
EXTINCT 
HITTITES 9:258-260 
Alaca Hiiyiik 1:221-222 
Alalakh 1:222 
Anatolia, ancient 1:362-363 
art and architecture 
temple 18:169 
Carchemish 4:129-130 
HattuSa 9:155 
languages, extinct 11:169 
map 9:259 
Mesopotamia 12:279 
slavery 17:115 
Turkey 18:380 
writing systems, evolution of 20:50, 


HIV (human immunodeficiency virus) 
see AIDS 

HIVES 9:260 

HLA ANTIGENS see 
HISTOCOMPATIBILITY ANTIGENS 

HMONG see LAOS 

HNATYSHYN, RAMON 9:260 

HO CHI MINH 9:260-261 


Viet Minh 19:188 
Vietnam War 19: 192-198 
HO CHI MINH CITY (Vietnam) 9:261 
HOAR, EBENEZER ROCKWOOD 9:261 
HOARFROST 9:261 
HOATZIN 9:261 
HOBAN, JAMES 9:261 
White House 19:351-352 
HOBART (Australia) 9:261-262 
HOBART, GARRET A. 9:262 
HOBBEMA, MEINOERT 9:262 
HOBBES, THOMAS 9:262 
materialism 12:182 
representation 16:40 
social contract 17:148 
state (in political philosophy) 
17:343-344 
HOBBITS (fictional characters) see 
TOLKIEN, J. R. R. 
HOBBY, OVETA CULP 9:262 
HOBOKEN (New Jersey) 9:262-263 
HOBSON, JOHN A. 9:263 
HOBSON, LAURA Z. 9:263 
HOBSON, WILLIAM 
New Zealand 13:308-309 
HOCCLEVE, THOMAS 9:263 
HOCHHUTH, RDLF 9:263 
HOCKEY see FIELD HOCKEY; ICE 
HOCKEY 
HOCKNEY, DAVID 9:263 
English art and architecture 7:52 
HOOGKIN’S OISEASE 9:263 
lymphoma 11:412 
HOOLER, FEROINAND 9:264 
HOE, RICHARD MARCH 9:264 
HOFEI see HEFEI 
HOFFA, JAMES R. 9:264 
Teamsters, Chauffeurs, 
Warehousemen, and Helpers of 
America, International 
Brotherhood of 18:138 
HOFFER, ERIC 9:264 
HOFFMAN, OUSTIN 9:264 
HOFFMAN, MALVINA 9:264 
HOFFMANN, ERNST THEODOR 
AMADEUS 9:264 
HOFFMANN, JOSEF 9:264-265 
Art Deco 2:161 
Art Nouveau 2:165 
HOFMANN, AUGUST WILHELM VON 
9:265 
HOFMANN, HANS 9:265 
HOFMANN, JOSEF 9:265 
HOFMANN, MARK W. 
literary fraud 11:320-321 
HDFMANNSTHAL, HUGO VON 9:265 
HOFSTADTER, RICHARD 9:265 
HOFSTADTER, ROBERT 9:265-266 
HOG see PIG 
HOGAN 9:266 
HOGAN, BEN 9:266 
HOGARTH, WILLIAM 9:266 
English art and architecture 7:49, 
7:50 
graphic arts 8:402 
Marriage a la Mode 9:267 
Rake’s Progress, The 2:154 
HOGG, JAMES 9:266-267 
HOHENSTAUFEN (dynasty) 9:267 
Germany, history of 8:276 
Guelphs and Ghibellines 9:76 


Holy Roman Empire 9:277 

Italy, history of 10:286 

Naples, Kingdom of 13:190 

Welf (family) 19:317 

See also specific ruler names 
HOHENZOLLERN (dynasty) 9:267-268 

Germany, history of 8:278-279 

Prussia 15:260-261 

See also specific ruler names 
HOHOKAM CULTURE 9:268 

Arizona 2:120-121 

North American archaeology 13:372- 

373 


Pima 15:16 
HOKKAIOO (Japan) 9:268 
HOKUSAI 9:268 
Japanese art and architecture 
10:329 
HOLBACH, PAUL HENRI OIETRICH, 
BARON D’ 9:269 
materialism 12:182 
HOLBEIN, HANS, THE ELOER 9:269 
HDLBEIN, HANS, THE YOUNGER 9:269- 
270 
Dance of Death 6:10 
drawing 6:234 
Hilliard, Nicholas 9:239 
Renaissance 16:30 
woodcuts and wood engravings 
19:411 
HOLBERG, LUDVIG, BARON 9:270 
Danish literature 6:12 
HOLDEN, WILLIAM 9:270 
HOLDERLIN, FRIEORICH 9:270 
HOLOING COMPANY 9:270 
HOLIDAY 9:270-271 
See also specific holiday names 
HOLIDAY, BILLIE 9:271 
HOLINSHEO, RAPHAEL 9:271 
HOLISTIC MEDICINE 9:271 
HOLLAND (country) see NETHERLANDS 
HOLLAND (historic region) 9:271-272 
HOLLAND, JDHN PHILIP 9:272 
submarine 17:408 
HOLLAND TUNNEL see TUNNEL 
HOLLERITH, HERMAN 9:272 
computer 5:146 
computer industry 5:159 
HOLLY 9:272 
HOLLY, BUDDY 9:272 
HOLLYHOCK 9:272 
HOLLYWDDD (California) 9:272 
See also FILM, HISTORY OF 
HOLLYWOOD TEN, THE 9:272-273 
film, history of 7:270 
Un-American Activities, House 
Committee on 18:412 
HOLM, HANYA 9:273 
HOLMES, ARTHUR 9:273 
HOLMES, LARRY 9:273 
HOLMES, OLIVER WENDELL 9:273 
HOLMES, OLIVER WENDELL, JR. 9:273- 
274 
freedom of speech 8:57 
Schenck v. United States 16:328 
wiretapping 19:388 
HOLMES, SHERLOCK see DOYLE, SIR 
ARTHUR CONAN 
HOLMIUM 9:274 
HOLOCAUST 9:274 
art 
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Agam, Yaacov 1:168 
concentration camp 5:166 
Auschwitz 2:265 
Bergen-Belsen 3:80 
Buchenwald 3:349 
Dachau 5:399-400 
Treblinka 18:332 
documentary 6:182 
gas chamber 8:177 
Gestapo 8:287 
ghetto 8:294 
Jews 10:360-361 
literature 
Frank, Anne 8:39 
Levi, Primo 11:260 
Sachs, Nelly 16:232 
Wiesel, Elie 19:358 
Wallenberg, Raoul 19:247-248 
Warsaw uprisings 19:260 
World War II 20:29, 20:38 
HOLOCENE EPOCH see EARTH, 
GEOLOGICAL HISTORY OF; 
GEOLOGIC TIME 
HOLOGRAPHY 9:274-275 
ultrasonics 18:410 
HOLST, GUSTAV 9:275-276 
HOLSTEIN see SCHLESWIG-HOLSTEIN 
HOLSTEIN, FRIEDRICH VON 9:276 
HOLSTEIN-FRIESIAN CATTLE see 
CATTLE AND CATTLE RAISING 
HOLT, JOSEPH 9:276 
HOLT, VICTORIA 9:276 
HOLY ALLIANCE 9:276 
HOLY CROSS, COLLEGE OF THE 9:276 
HOLY FAMILY 9:276 
HOLY GRAIL see GRAIL, HOLY 
HOLY INNOCENTS 9:276 
HOLY LAND see PALESTINE 
HOLY ORDERS 9:276-277 
priest 15:215 
HOLY RELICS see RELIQUARY 
HOLY ROMAN EMPIRE 9:277-278 
Austria 2:286 
Charlemagne, Frankish emperor 
4:262-263 
emperors (table) 9:278 
See also specific emperor names 
Germany, history of 8:275-27/7 
Golden Bull 8:348 
Habsburg (dynasty) 9:101-102 
Hohenstaufen (dynasty) 9:267 
imperialism 10:55 
investiture controversy 10:206 
Italian Wars 10:278 
Italy, history of 10:286 
maps 8:276, 9:277 
Otto |, King of Germany and Holy 
Roman Emperor (Otto the Great) 
14:154 
Ottonian art and architecture 
14:158 
Palatinate 14:194 
papacy 14:223 
Suleiman |, Sultan of the Ottoman 
Empire (Suleiman the 
Magnificent) 18:/J-12 
Thirty Years’ War see THIRTY YEARS’ 
WAR 
Welf (family) 19:317 
HOLY SPIRIT 9:279 
Anabaptists 1:355 


HOLOCENE EPOCH 


Constantinople, councils of 5:204 
Pentecost 14:302 
Trinity 18:342-343 
HDLYOKE (Massachusetts) 9:279 
HOME RULE BILLS 9:279 
Asquith, Herbert Henry, Ist Earl of 
Oxford and Asquith 2:212-213 
Gladstone, William Ewart 8:3/7 
lreland, history of 10:233 
Northern Ireland 13:386 
Parnell, Charles Stewart 14:253-254 
HOMELESSNESS 9:279 
vagrancy 19:108 
HOMEOPATHY 9:279 
HOMEOSTASIS 9:279-280 
communication 5:129 
hormone, animal 9:299 
human body 9:368 
hunger and thirst 9:381 
motivation 13:103-104 
HOMER 9:280 
Achilles 1:75 
Greek literature, ancient 9:35 
Iliad 10:36 
mythology 13:176-177 
Odyssey 14:47 
oral literature 14:114 
Trojan War 18:346 
HOMER, WINSLOW 9:280-281 
American art and architecture 1:306 
watercolor 19:286 
HOMESTEAD ACT 9:281 
agriculture, history of 1:178 
Preemption Act 15:184 
HOMESTEAD STRIKE 9:281 
Goldman, Emma 8:35] 
HOMICIOE 9:281-282 
murder 13:133 
HOMING PIGEON see PIGEON 
HOMINID see PREHISTORIC HUMANS 
HOMO ERECTUS 9:282-283 
African prehistory 1:151 
anthropology, physical 2:19-20 
cave dwellers 4:204-205 
Java man 10:335 
Leakey (family) 11:217-218 
Olduvai Gorge (Tanzania) 14:8] 
Peking man 14:286-287 
prehistoric humans 15:197 
HOMO HABILIS 9.283 
African prehistory 1:160, 1:/6/ 
Australopithecus 2:281-282 
Leakey (family) 11:217-218 
Olduvai Gorge (Tanzania) 14:8] 
prehistoric humans 15:195, 15:197 
HOMO SAPIENS see PREHISTORIC 
HUMANS 
HOMOGENIZATION 9:283 
milk 12:359 
HOMOLOGY 
anatomy 1:365 
HOMOPTERA 9:283 
aphid 2:43 
cicada 4:389-390 
leafhopper 11:216 
HOMOSEXUALITY 9:283-284 
AIDS 1:187-188 
gay activism 8:186 
lesbianism 11:253 
Masters and Johnson reports 12:179 
sexual development 17:11 


HOMOTOPY THEORY 
topology (mathematics) 18:291 
HOMS (Syria) 9:284 
HONAN see HENAN 
HONDURAS 9:284-287 
cities see specific city names 
economic activity 9:284 
flag 9:284 
history and government 9:285, 


land and resources 9:284 
map 9:286 
Mosquito Coast 13:98 
people 9:284 
Lenca 11:239 
HONECKER, ERICH 9:287 
Germany, history of 8:284 
HONEGGER, ARTHUR 9:287 
HONEY 9:287 
bee 3:32-36 
beekeeping 3:39 
HONEY BADGER see RATEL 
HONEY GUIDE (bird) 9:287 
ratel 15:391-392 
HONEY LOCUST 9:287 
HONEYBEE see BEE 
HONEYCREEPER 9:287 
HONEYDEW MELON see MELON 
HDNEYSUCKLE 9:288 
beauty bush 3:26 
viburnum 19:163-164 
HONG KONG 9:288-290 
history 
World War Il 20:32 
history and government 9:290 
land 9:288-289 
map 9:289 
people and economy 9:289 
HONOLULU (Hawaii) 9:290 
HONOR SYSTEM 9:290 
HONORIUS, ROMAN EMPEROR IN THE 
WEST 9:290 
HONORIUS I, POPE 9:290 
HONORIUS Il, POPE 9:290-291 
HONSHU (Japan) 9:291 
HONTHORST, GERRIT VAN 9:291 
HOOCH, PIETER OE 9:291 
HOOD, FORT see FORT HOOD 
HOO0, JOHN B. 9:291-292 
Civil War, U.S. 5:27 
HOOD, MOUNT 9:292 
HOOO, RAYMOND 9:292 
HOOD, THOMAS 9:292 
HOOF, NAIL, AND CLAW 9:292 
ungulate 18:415 
HOOK, SIDNEY 9:292 
HOOKE, ROBERT 9:292-293 
anatomy 1:364 
motion, harmonic 13:101 
Newton, Sir Isaac 13:319 
HOOKER, JOSEPH 9:293 
Civil War, U.S. 5:23, 5:25 
HOOKER, RICHARD 9:293 
HOOKER, THOMAS 9:293 
Puritanism 15:303 
HOOKWORM 9:293-294 
diseases, animal 6:163 
life cycle 14:242 
HDDPDE 9:294 
HOOVER, HERBERT 9:294-295 
Depression of the 1930s 6:94 


Republican party 16:51 
HOOVER, J. EDGAR 9:295 
Federal Bureau of Investigation 
7:228 
HOOVER, WILLIAM HENRY 
vacuum cleaner 19:108 
HOOVER DAM 9:296 
HOP HORNBEAM (botany) 9:296 
HOPE, BOB 9:296 
HOPE! see HEBEl 
HOPEWELL CULTURE see MOUND 
BUILDERS 
HOPI (American Indians) 9:296 
kachina 11:4 
Oraibi 14:113 
snake dance 17:140 
HOPKINS, GERARD MANLEY 9:296 
HOPKINS, HARRY L. 9:296-297 
Works Progress Administration 20:4 
HOPKINS, JDHNS 9:297 
HOPKINS, SAMUEL 
Puritanism 15:303 
HOPKINS, STEPHEN 9:297 
HOPLITE 9:297 
armor 2:132 
HOPPE, WILLIE 9:297 
HOPPER, EDWARD 9:297-298 
social realism 17:150 
HOPPER, HEDDA 9:298 
HOPS 9:298 
beer 3:39-40 
HORA 9:298 
HORACE 9:298 
criticism, literary 5:336 
ode 14:55 
HORATIUS 9:298 
HORIZON 9:298-299 
HORMONE, ANIMAL 9:299-302 
adolescence 1:96-97 
adrenal gland 1:98-99 
Addison’s disease 1:92-93 
aging 1:171-172 
animal behavior 1:397 
biochemistry 3:124 
cattle and cattle raising 4:198 
dairying 5:405 
cyclic AMP 5:385 
endocrine system 7:33-34 
endocrine system, diseases of the 
7:34-36 
heart 9:175 
insulin 10:172 
medical use 9:301-302 
menopause 12:261 
menstruation 12:262-263 
metabolism 12:286 
pancreas 14:218 
pituitary gland 15:32 
principal hormones 9:300-30J 
prostaglandins 15:249 
second messenger molecules 9:299, 
9:301 
sex hormones 17:6-7 
steroid 17:365-366 
thyroid function test 18:245 
thyroid gland 18:245 
HDRMONE, PLANT 9:302 
ethylene 7:120 
plant 15:46-47 
tropism 18:349 
HORMONE REPLACEMENT THERAPY 
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menopause 12:261 
HORMUZ, STRAIT OF 9:302 
HORN (biology) 9:302-303 

antelope 2:15 
HORN (music) see FRENCH HORN; 

MUSICAL INSTRUMENTS 
HORN, CAPE 9:303 
HORN, PHILIP DE MONTMDRENCY, 

COMTE OE 9:303 
HORN OF PLENTY see CORNUCOPIA 
HORNBEAM (botany) 9:303 
HORNBILL 9:303 
HORNBLENDE see AMPHIBOLE 
HORNE, LENA 9:303 
HORNE, MARILYN 9:303 
HORNED TOAD 9:304 
HORNET see WASP 
HORNEY, KAREN 9:304 
HORNFELS 9:304 
HORNSBY, ROGERS 9:304 
HORNUNG, PAUL 9:304 
HORNWORT 9:304-305 
HOROSCOPE see ASTROLOGY 
HOROWITZ, VLADIMIR 9:305 
HORSE 9:305-309 

agriculture, history of 1:177 

anatomy 9:305, 9:306-307 

animal husbandry 1:405 

Arabian horse 2:60 

armor 2:132 

ass 2:213 

biological locomotion 3:127 

breeds 9:309 

colors 9:308 

evolution 

tarpan 18:120 

harness 9:142 

history 9:309 

horse racing 9:309-313 

horse show 9:313-314 

horseshoe 9:314 

Hungary 9:379 

Morgan (horse) 13:77-78 

mule 13:123 

perissodactyl 14:314-315 

photography 

Muybridge, Eadweard 13:166 

Przewalski’s horse 15:26 

quarter horse 15:323 

riding 16:90-91 

rodeo 16:132 

saddle 16:233-234 

Standardbred 17:33] 

Thoroughbred 18:237 
HORSE CHESTNUT 9:309 
HORSE LATITUDES 9:309 
HORSE RACING 9:309-313 

breeding 9:311 

Derby, The 6:96 

harness racing 9:142, 9:371-312 

jockeys 

Arcaro, Eddie 2:71 

Cauthen, Steve 4:201 
Cordero, Angel 5:255-256 
Hartack, Bill 9:150 

Murphy, Isaac 13:134 
Shoemaker, Willie 17:55-56 

Kentucky Derby 11:46 

Standardbred 17:33] 

steeplechase 9:312, 17:352-353 
HORSE SHOW 9:313-314 


riding 16:90 
HORSEBACK RIDING see RIDING 
HORSEFLY 9:314 
deerfly 6:57 
fly 7:365-366 
HORSEPOWER 9:314 
power 15:168 
HORSERAOISH 9:314 
HORSESHOE 9:314 
HORSESHOE CRAB 9:314-315 
HORSESHOE PITCHING 9:315 
HORSETAIL 9:315-316 
HORST AND GRABEN 9:316 
rift valleys 16:94 
HORTA, VICTOR 9:316 
Art Nouveau 2:164 : 
HORTHY DE NAGYBANYA, MIKLOS 
9:316 
HORTICULTURE 9:316-317 
Carver, George Washington 4: 163- 
4 


espalier 7:106 
floriculture 7:347-348 
gardening 8:169-171 
greenhouse 9:4] 
hydroponics 9:407 
HORUS 9:317 | 
HORVATH, ODON VON 9:317 
HOSEA, BOOK OF 9:317 
HOSPICE 9:317 
death and dying 6:46 
HOSPITAL 9:317-320 
Bedlam (England) 3:31 
medicine 12:223, 12:225-227 
nosocomial diseases 13:397 
nursing (profession) 14:8-9 
occupational therapy 14:29 
paramedic 14:239-240 
psychopathology 15:276, 15:277 
HOSPITALERS 9:320 
Malta 12:77 
HOSTAGE see IRAN-CONTRA AFFAIR: 
IRANIAN HOSTAGE CRISIS; 
TERRORISM 
HOSTILE TAKEOVER see 
CONGLOMERATE (business); 
MERGER (business) 
HOT SPRINGS (Arkansas) 9:320 
Arkansas 2:127 
HOT SPRINGS (natural water flow) 
9:320 
bath 3:5-6 
geothermal energy 8:250 
geyser 8:289-290 
Yellowstone National Park 20:75 
HOTEL 9:321-322 
Hilton, Conrad 9:240 
Statler, Ellsworth Milton 17:348 
youth hostel 20:88 
HOTOL SPACEPLANE 
space programs, national 17:258 
HOTSPUR see PERCY (family) 
HOTTENTOTS see KHOIKHO! 
HOUDINI, HARRY 9:322 
magic acts 12:41 
HOUDON, JEAN ANTOINE 9:323 
American art and architecture 1:303 
HOUND (dog) see specific kinds, e.g., 
AFGHAN HOUND 
HOUND OF THE BASKERVILLES, THE 
(short novel) 9:323 


HOUPHDUET-BOIGNY, FELIX 9:323 
HOUR 9:323 
HOUR ANGLE see COORDINATE 
SYSTEMS (astronomy) 
HDUSATONIC RIVER 9:323 
HOUSE (in Western architecture) 
9:323-330 
architecture 2:94, 2:95 
carpentry 4:15] 
chateau 4:275-276 
colonial styles in North America 


construction 9:329-330 

Elizabethan style 7:12 

English art and architecture 7:48 

furniture 8:125-132 

Indians, American 10: 105-106, 
10:111 


interior design 10:182-185 
manorialism 12:103 
plumbing 15:71-72 
roof and roofing 16:164-165 
solar energy 17:175-176 
Soleri, Paolo 17:181 
Wright, Frank Lloyd 20:47-48 
HOUSE, EDWARD M. 9:330 
HOUSE OF COMMONS see PARLIAMENT 
HOUSE OF LORDS see PARLIAMENT 
HDUSE OF REPRESENTATIVES OF THE 
UNITED STATES 9:330-332 
Adams, John Quincy 1:89 
African Americans 1:146, 1:147, 
1:149, 1:150 
apportionment 2:53 
Berger, Victor L. 3:80 
Capitol of the United States 4: 119 
Chisholm, Shirley 4:364 
cloture 5:57 
committees 9:331 
Congress of the United States 
5:181-184 
Congressional Record 5:184 
Constitution of the United States 
5:210-215 
gag rules 8:141 
organization and rules 9:330-331 
Rankin, Jeannette 15:387 
speakers 9:331 
Albert, Carl 1:235 
Cannon, Joseph Gurney 4:107 
Foley, Thomas S. 7:370 
Martin, Joseph William, Jr. 12:149 
O'Neill, Thomas P. 14:93 
Rayburn, Sam 15:396 
Reed, Thomas B. 15:415 
Wright, Jim 20:49 
Un-American Activities, House 
Committee on 18:412-413 
HOUSEBOAT 9:332 
HOUSEFLY 9:332 
fly 7:365, 7:366 
HOUSEMAN, JOHN 9:332 
HOUSEPLANTS 9:332-334 
floriculture 7:347-348 
HOUSING 9:334-337 
condominium 5:169 
Federal Housing Administration 
7:229 
ghetto 8:294 
homelessness 9:279 
houseboat 9:332 


Housing and Urban Development, 
U.S. Department of 9:335, 
9:338 
inner city 10:159 
Levitt, William Jaird 11:261 
poverty 15:166 
rent control 16:38 
tenant 18:174 
urban planning 19:90-92 
zoning 20:120 
See also ARCHITECTURE; BUILDING 
CONSTRUCTION; HOUSE (in 
Western architecture); 
MORTGAGE 
HOUSING AND URBAN DEVELOPMENT, 
U.S. DEPARTMENT OF 9:338 
HOUSMAN, A. E. 9:338 
HOUSTON (Texas) 9:338-339 
HOUSTON, SAM 9:339-340 
HOVERCRAFT see AIR-CUSHION 
VEHICLE 
HOVHANESS, ALAN 9:340 
HOWARD (family) 9:340 
HOWARD, SIR EBENEZER 
garden city 8:168 
HOWARD, LESLIE 9:340 
HOWARD, OLIVER 0. 9:340-341 
HOWARO, ROY WILSON 9:341 
HOWARO, SIONEY COE 9:341 
HOWARO UNIVERSITY 9:341 
Howard, Oliver 0. 9:341 
HOWE, ELIAS 9:341 
sewing machine 17:5 
HOWE, GOROIE 9:341 
HOWE, IRVING 9:341-342 - 
HOWE, JAMES WONG 9:342 
HOWE, JOSEPH 9:342 
HOWE, JULIA WARD 9:342 
HOWE, RICHARD HOWE, EARL 9:342 
American Revolution 1:332 
HOWE, WILLIAM HOWE, 5TH VISCOUNT 
9:342 
American Revolution 1:332-334 
Long Island, Battle of 11:354 
HOWELLS, WILLIAM DEAN 9:342 
American literature 1:318 
realism (literature) 15:403 
HOWITZER 9:342-343 
HOXHA, ENVER 9:343 
HOYLE, EOMONO 9:343 
card games 4-130 
HOYLE, SIR FREO 9:343 
HRDLICKA, ALES 9:343 
HSI-AN (China) see XIAN (Hsi-An) 
(China) 
HSI CHIANG (China) see XI JIANG (Hsi 
Chiang) (China) 
HSIA see XIA (Hsia) (dynasty) 
HSUAN-TSANG see XUANZANG (Hstian- 
___ Tsang) 
HSUAN-TSUNG see TANG XUANZONG 
(T'ang Hstian-tsung) 
HU SHI (Hu Shih) 9:343 
HU YAOBANG (Hu Yao-pang) 9:343 
HUA GUDFENG (Hua Kuo-feng) 9:344 
HUAC see UN-AMERICAN ACTIVITIES, 
HOUSE COMMITTEE ON 
HUANG, ALAN 
optical computing 14:109 
HUANG GONGWANG (Huang Kung- 
wang) see CHINESE ART AND 


258 HUANG HE 
ARCHITECTURE HUGH CAPET, KING OF FRANCE 9:348 growth 9:65 slavery 17:119 
HUANG HE (Hwang Ho) 9:344-345 Capetians (dynasty) 4:116 hand 9:126-127, 9:357 HUMANISM 9:370-371 
HUARI (Peru) 9:345 HUGH OF SAINT VICTOR 9:348 handedness 9:127 Erasmus, Desiderius 7:90-91 
pre-Columbian art and architecture © HUGHES, CHARLES EVANS 9:348-349 heart 9:174-177, 9:359 French literature 8:73 
15:180-181 navy 13:226 hermaphrodite 9:220 Lefévre d’Etaples, Jacques 11:231 
HUASCARAN 9:345 HUGHES, HOWARD 9:349 hernia 9:222 More, Saint Thomas 13:75-76 
HUASTEC (American Indians) 9:345 HUGHES, JOHN JOSEPH 9:349 infancy 10:143-144 Renaissance 16:29 
HUAYNA CAPAC 9:345 HUGHES, LANGSTON 9:349 kidneys 9:365, 11:62-64 Renaissance music 16:35 
HUBBARD, L. RONALD see HUGHES, TEO 9:349 liver 9:365, 11:325-326 HUMANISTIC PSYCHOLOGY 9:371 
SCIENTOLOGY HUGHES, WILLIAM MORRIS 9:349-350 lungs 9:363, 11:400-40] Maslow, Abraham H. 12:165 


HUBBELL, CARL 9:345 
HUBBLE, EOWIN 9:345 
astronomy and astrophysics 2:226, 
2:230 
cosmology 5:277 
extragalactic systems 7:184 
red shift 15:411 
HUBBLE SPACE TELESCOPE see SPACE 
TELESCOPE 
HUBBLE’S CONSTANT see COSMOLOGY 
(astronomy); RED SHIFT 
HUBEI (Hupei) (China) 9:345-346 
HUBER, WOLF 
Danube school 6:15 
HUCKLEBERRY 9:346 
HUCKLEBERRY FINN (novel) 9:346 
American literature 1:317 
HUOSON, HENRY 9:346 
Hudson Bay 9:346 
Hudson River 9:346 
Northeast Passage 13:384-385 
Northwest Passage 13:387 
HUDSON BAY 9:346 
Canada 4:70 
James Bay 10:311 
HUDSON MOTOR CAR COMPANY 
automotive industry 2:300 
HUOSON RIVER 9:346 
New York (state) 13:297-298, 
13:300 
tunnel 18:374 
HUOSON RIVER SCHOOL 9:347 
Allston, Washington 1:280 
American art and architecture 1:306 
art 2:155 
Church, Frederick Edwin 4:385-386 
Cole, Thomas 5:86 
Cropsey, Jaspar 5:344 
Doughty, Thomas 6:217 
Durand, Asher Brown 6:270 
Kensett, John Frederick 11:39 
Luminism 11:397 
painting 14:189 
HUOSON’S BAY COMPANY 9:347-348 
Canada, history of 4:78, 4:79 
Hearne, Samuel 9:173 
Idaho 10:27 
Manitoba (Canada) 12:99 
North West Company 13:384 
Oregon Question 14:128 
Radisson, Pierre Esprit 15:371 
Red River Settlement 15:410 
Rupert’s Land 16:198 
Selkirk, Thomas Douglas, 5th Earl of 
16:391 
Simpson, Sir George 17:86 
HUE (Vietnam) 9:348 
HUERTA, VICTORIANO 9:348 
Villa, Pancho 19:202 
HUGGINS, WILLIAM 
nebula 13:235 


HUGO, VICTOR 9:350 
French literature 8:75 
Hunchback of Notre Dame, The 
9:375 
Misérables, Les 12:394-395 
HUGO AWARD see SCIENCE FICTION 
HUGUENOTS 9:350-351 
Camisards 4:59-60 
Coligny, Gaspard de, Seigneur de 
Chatillon 5:88 
Louis XIV, King of France 11:371 
Mornay, Philippe de 13:81 
Nantes, Edict of 13:189 
Reformation 16:6 
Religion, Wars of 16:23-24 
Saint Bartholomew's Day Massacre 
16:240 
HUI 9:351 
HUILLICHE 
Araucanians 2:69 
HUITZILOPOCHTLI (Aztec deity) 9:351 
Aztec 2:318 
HUIZINGA, JOHAN 9:351 
HULA 9:351 
HULL (England) 9:351 
HULL, BOBBY 9:351 
HULL, CLARK 9:352 
psychology, history of 15:272, 
15:273 


HULL, CORDELL 9:352 
HULL, ISAAC 9:352 
HULL HOUSE 9:352 
Abbott, Grace 1:47 
Addams, Jane 1:90-9/ 
HULME, T. E. 9:352 
HUMAN BEHAVIOR see BEHAVIOR, 
HUMAN; PSYCHOLOGY; SEXUAL 
BEHAVIOR, HUMAN 
HUMAN BODY 9:352-369 
adolescence 1:96-97 
aging 1:172-173 
anatomy 1:363-365 
zoology 20: 122 
atrophy 2:255 
biological equilibrium 3:126 
brain 3:269-270, 3:271, 3:272-275, 
9:36], 9:369 
dreams and dreaming 6:235-238 
calcium 4:20 
cartilage 4:160-161 
chemical composition 9:352 
circulatory system 4:399-404, 
9: 358-359, 9:368 
dehydration (physiology) 6:61 
digestive system 6:142-144, 9:364, 
9:368 
digestion, human 6:140-142 
drug 6:244-248 
endocrine system 7:33-34, 9:366, 
9:368 


foot 9:357 


lymphatic system 9:367, 9:368, 
11:411-412 

metabolism 12:283-284 

molecular composition 9:352, 9:368 

muscular system 9:354-355, 9:356, 
9:368 


muscle 13:135-139 

nervous system 9:360-362, 9:368, 
13:249-252 

nutrition, human 14:13-16 

obesity 14:24 

pain 14:18] 

pancreas 9: 365, 14:218 

pelvis 14:289 

peristalsis 14:315 

pregnancy and birth 15:185-189 

pulse (medicine) 15:296 

race 15:340-343 

radiation injury 15:348 

reproductive system 9:366, 9:368 

reproductive system, human 16:42- 
44 

respiratory system 9:363, 9:368, 
16: 


255-57 
sense organs 9:362, 9:368 
nose 13:396 
sex hormones 17:6-7 
sexual development 17:10-13 
sinus 17:93-94 
skeletal system 9:353, 9:356, 9:368 
skeleton, human 17:101-103 
skin 9:365, 17:105-106 
skull 17:109-110 
sleep 17:121-122 
speech 17:295 
spinal cord 17:304 
spine 17:304-305 
spleen 9:367, 17:309-310 
starvation 17:341 
stomach 17:380-381 
teeth 18:147-149 
thymus 18:244 
thyroid gland 18:245 
tongue 18:287 
tonsils 18:388 
urea 19:92 
urinary system 9:367 
urine 19:93 


HUMAN ECOLOGY 9:369 
HUMAN FACTORS ENGINEERING see 


ERGONOMICS 


HUMAN IMMUNODEFICIENCY VIRUS see 
AIDS 
HUMAN RIGHTS 9:369-370 


Amnesty International 1:344 
Carter, Jimmy 4:157 

Four Freedoms 8:12 
Helsinki accords 9:197 
natural law 13:213-214 
Robeson, Paul 16:110 
Sakharov, Andrei D. 16:253 


personality 14:327 

Rogers, Carl 16:134-135 

$zasz, Thomas 18:87-88 
HUMANITIES 9:371 

Great Books Program 9:4 


HUMAYUN, MOGUL EMPEROR OF INDIA 


9:371-372 
HUMBER, RIVER 9:372 
HUMBERSIOE (England) 9:372 
HUMBERT I, KING OF ITALY 9:372 
HUMBERT II, KING OF ITALY 9:372 
HUMBOLDT, ALEXANDER VON 9:372 
HUMBOLOT, WILHELM VON 9:372-373 
HUME, DAVID 9:373 
atheism 2:234 
nominalism 13:354 
philosophy 14:377 
skepticism 17:104 
HUMIDITY 9:373 
atmosphere 2:244 
cloud 5:57-58 
fog 7:369 
hygrometer 9:408-409 
meteorological instrumentation 
12:297 
HUMMEL, JOHANN NEPOMUK 9:373 
HUMMINGBIRO 9:373-374 
HUMOR see BLACK HUMOR; COMEDY; 
SATIRE; WIT 
HUMPBACK WHALE see WHALE 
HUMPEROINCK, ENGELBERT 9:374 
HUMPHREY, OORIS 9:374-375 
HUMPHREY, HUBERT H., JR. 9:375 
HUMUS 9:375 
manure 12:109-110 
soil 17:17] 
HUNAN (China) 9:375 
HUNCHBACK OF NOTRE DAME, THE 
(novel) 9:375 
HUNDERTWASSER 9:375-376 
HUNDRED YEARS’ WAR 9:376 
Agincourt, Battle of 1:171 
Burgundy (France) 3:380 
Calais 4:19 
du Guesclin, Bertrand 6:254 
Dunois, Jean, Comte de 6:269 
Froissart, Jean 8:95 
Jacquerie 10:304 
Joan of Arc, Saint 10:364-365 
John Il, King of France 10:371 
Suffolk, William de la Pole, 4th Earl 
and Ist Duke of 18:4-5 
HUNGARIAN LANGUAGE see URAL- 
ALTAIC LANGUAGES 


HUNGARIAN LITERATURE see HUNGARY 


HUNGARIAN MUSIC see HUNGARY 
HUNGARIAN REVOLUTION 9:376-377, 
9:380, 9:381 
Hungary 9:380, 9:381 
Nagy, Imre 13:184 
HUNGARY 9:377-381 
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cities see specific city names 
culture and science 9:379 
economic activities 9:379 
education and health 9:378-379 
flag 9:377 
government and politics 9:379-380 
history 9: 380-381 
Bathory (family) 3:6 
Bethlen, Gabor, Prince of 
Transylvania 3:97 
Bethlen, Istvan, Count 3:97 
communism see COMMUNISM— 
Hungary 
Esterhazy (family) 7:109 
Hungarian Revolution 9:376-377, 
9:380, 9:381 
Kossuth, Lajos 11:108 
Ladislas |, King 11:138 
Louis |, King of Hungary 11:373 
Magyars 12:51 
Matthias Corvinus, King 12:192 
Stephen |, King (Saint Stephen) 
17:360 
Suleiman |, Sultan of the Ottoman 
Empire (Suleiman the 
Magnificent) 18:/J-12 
World War II 20:30, 20:43 
hussar 9:389 
land and resources 9:377-378 
languages 
Ural-Altaic languages 19:83-84 
map 9:378 
music 
Bartok, Béla 2:395 
Kodaly, Zoltan 11:91 
people 9:378-379 
Magyars 12:50-51 
religion 9:378 
rivers, lakes, and waterways 
Balaton, Lake 2:345 
HUNGER AND THIRST 9:38] 
HUNKERS AND BARNBURNERS 9:381 
Marcy, William L. 12:122 
Tilden, Samuel J. 18:254 
HUNS 9:38 1-382 
Attila the Hun 2:256 
Goths 8:376 
HUNT, HOLMAN 9:382 
HUNT, LEIGH 9:382 
HUNT, RICHARD MORRIS 9:382 
Statue of Liberty 17:348-349 
HUNT, WILLIAM MDRRIS 9:382 
American art and architecture 1:308 
HUNTER, EVAN 9:382 
HUNTER-GATHERERS 9:382-383 
Aborigines, Australian 1:52-53 
African prehistory 1:161-162, 1:165 
Ainu 1:192 
Bannock 2:376 
nomad 13:354 
North American archaeology 13:370, 
13:371, 13:373 
prehistoric humans 15:193-199 
Pygmy 15:305-306 
San (ethnic group) 16:270-271 
social structure and organization 
17153 
Tasaday 2:19 
women in society 19:403 
HUNTING 9:383-384 
endangered species 7:31 


falconry 7:20] 

game management 8:157 

hunter-gatherers 9:383 

Indians, American 10:105, 10:119- 
120 


HUNTINGTON (family) 9:384 
HUNTINGTON (West Virginia) 9:384 


HUNTINGTDN BEACH (California) 9:384 


HUNTINGTON’S CHOREA 9:384 
HUNTSVILLE (Alabama) 9:384-385 
HUNYADI, JANOS 9:385 
HUPA (American Indians) 9:385 
HUPEI see HUBE| 
HURD, PETER 9:385 
HURDLES see TRACK AND FIELD 
HURDLING see STEEPLECHASE 
HURDY-GURDY 9:385-386 
HURLING 9:386 
HUROK, SDL 9:386 
HURON (American Indians) 9:386 
Jesuit Martyrs of North America 
10:348-349 
HURON, LAKE 9:386-387 
Manitoulin Islands 12:99 
HURRIAN LANGUAGE 
languages, extinct 11:168 
HURRICANE (aircraft) see AIRCRAFT, 
MILITARY 
HURRICANE AND TYPHOON 9:387-388 
cyclone and anticyclone 5:387 
low-pressure region 11:383 
weather forecasting 19:300 
weather modification 19:303 
HURST, FANNIE 9:388 
HURSTDN, ZORA NEALE 9:389 
HUSAK, GUSTAV 9:389 
HUSAYN IBN ALI 9:389 
HUSAYNI, AMIN AL- 9:389 
HUSS, JOHN 9:389 
Czechoslovakia 5:396 
Hussites 9:390 
Sigismund, King of Germany and 
Holy Roman Emperor 17:72 
HUSSAR 9:389 
HUSSEIN, SADDAM 9:389 
Gulf war 9:86 
Iraq 10:226 
propaganda 15:245 
HUSSEIN I, KING DF JOROAN 9:390 
Jordan 10:392 
Palestine Liberation Organization 
14:207-208 
HUSSERL, EDMUND 9:390 
phenomenology 14:359-360 
HUSSEY, OBED 
reaper (farm machinery) 15:403 
HUSSITES 9:390 
Czech music 5:394 
Huss, John 9:389 
Zizka, Jan 20:118 
HUSTON, JDHN 9:390-391 
HUTCHESON, FRANCIS 9:391 
HUTCHINS, RDBERT M. 9:391 
HUTCHINSON (Kansas) 9:391 
HUTCHINSON, ANNE 9:39] 
Dyer, Mary 6:286 
Wheelwright, John 19:345 
HUTCHINSON, EDITH see ASHCROFT, 
DAME PEGGY 
HUTCHINSDN, THOMAS 9:391 
HUTSON, DON 9:392 


HUTTEN, ULRICH VON 9:392 
HUTTERIAN BRETHREN 9:392 
Anabaptists 1:355 
HUTTON, JAMES 9:392 
uniformitarianism 19:4 
HUTU 9:392 
Burundi 3:392-393 
Tutsi 18:390 
HUXLEY, ALDOUS 9:392-393 
Brave New World 3:283 
HUXLEY, SIR JULIAN 9:393 
HUXLEY, THOMAS HENRY 9:393 
agnosticism 1:173-174 
Neanderthalers 13:230 
HUXTABLE, ADA LOUISE 9:393 
HUYGENS, CHRISTIAAN 9:393 
astronomy and astrophysics 2:226 
light 11:289 
optics 14:110, 14:11] 
telescope, optical 18:157 
Titan (astronomy) 18:265 
HUYGENS, CONSTANTIIN 9:393-394 
HUYGENS’S PRINCIPLE see 
DIFFRACTION; LIGHT 
HUYSMANS, JORIS KARL 9:394 
decadence 6:48 
HWANG HO see HUANG HE 
HYACINTH 9:394 
HYADES 9:394 
HYALINE MEMBRANE DISEASE 9:394 
HYANNIS (Massachusetts) 9:394 
HYBRID see GENETICS 
HYBRID COMPUTER 9:394-395 
computer 5:146 
HYOE, DOUGLAS 9:395 
HYDE PARK (New York) 9:395 
HYDER ALI 9:395 
HYDERABAO (India) 9:395 
HYOERABAO (Pakistan) 9:395 
HYDRA (mythology) 9:395 
HYDRA (zoology) 9:395-396 
regeneration 16:10, 16:1 
HYDRANGEA 9:396 
HYDRATE 9:396 
salt (chemistry) 16:260 
HYDRAULIC SYSTEMS 9:396-397 
brake 3:277 
fluid mechanics 7:361-362 
jack 10:296 
Pascal’s law 14:259 
HYDRAZINE 9:397 
HYDRIDE see HYDROGEN 
HYDROCARBON 9:397 
carbon 4:126 
diseases, occupational 6:164 
Freon 8:85 
refrigeration 16:9 
organic chemistry 14:133-134, 
14:136 
petrochemicals 14:342 
petroleum 14:343 
naphtha 13:189 
pentane 14:302 
petroleum industry 14:349-350 
pyrolysis 15:309 
HYOROCEPHALY 9:397-398 
HYDROCHLORIC ACID 9:398 
HYDROCORTISONE see HORMONE, 
ANIMAL 
HYDRODYNAMICS see FLUID 
MECHANICS 


HYDROELECTRIC POWER 9:398-400 
Africa 1:133 
Canada 4:70, 4:75 
Columbia River 5:113 
dam 5:413 
energy sources 7:39 
environmental effects 9:399-400 
Grand Coulee Dam 8:395 
Hoover Dam 9:296 
Nile River 13:339 
power, generation and transmission 
Cralsalog 
Tennessee Valley Authority 18:179- 
180 
tidal energy 18:249 
waterwheel 19:29/ 
HYDROFOIL 9:400 
Muncey, Bill 13:126-127 
ship 17:50 
HYDROGEN 9:401-403 
atomic hydrogen 9:402 
Cavendish, Henry 4:206 
chemical properties 9:402 
compounds 
nitrogen 13:343-344 
peroxide 14:317-318 
isotope 
deuterium 6:110 
tritium 18:345 
physical properties 9:402 
uses 9:403 
HYDROGEN BOMB 9:403-404 
fusion, nuclear 8:133 
neutron bomb 13:263-264 
Teller, Edward 18:165 
HYDROGEN BOND 9:404 
chemical bond 4:287 
intermolecular forces 10:185 
HYDROGEN PEROXIDE see PEROXIDE 
HYDROGEN SPECTRUM 9:404-405 
Balmer, Johann Jakob 2:361 
HYDROGENATION 9:405 
metabolism 12:285 
synthetic fuels 18:82 
HYDROGRAPHY 9:405 
HYDROLOGIC CYCLE 9:405-406 
drought 6:243 
evaporation 7:153 
evapotranspiration 7:154 
greenhouse effect 9:42 
groundwater 9:61 
nutrient cycles 14:12 
worldwide 9:405 
HYOROLOGIC SCIENCES 9:406 
limnology 11:298 
HYDRDLYSIS 9:406 
digestive system 6:143-144 
HYDROMAGNETICS see 
MAGNETOHYDRODYNAMICS 
HYDROMETER 9:406-407 
HYORDPHONE 9:407 
seismometer 16:388 
HYDRDPONICS 9:407 
HYDROSPHERE 9:407 
ocean and sea 14:39 
HYDROSTATICS 
Pascal, Blaise 14:258-259 
HYDRDTHERAPY 9:407 
HYDROTHERMAL VENT 9:407-408 
HYDRDXYL GROUP 9:408 
alcohol 1:244 
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HYENA 9:408 “| LOVE LUCY” (television show) Hamilton, Scott 9:121 mining 10:26, 10:28 
HYGROMETER 9:408-409 Ball, Lucille 2:350 Henie, Sonja 9:202 people 10:24, 10:26 
HYKSOS 9:409 radio and television broadcasting speed skating 10:14 rivers, lakes, and waterways 10:23 
HYMENOPTERA 9:409 Heiden, Eric 9:189 seal, state 10:24 

ant 2:4-6 IACOCCA, LEE 10:3 See also ICE HOCKEY Teton Dam 18:193-194 


digger wasp 6:144 

wasp 19:273-274 
HYMES, DELL 

sociolinguistics 17:163 
HYMN 9:409-410 

American music 1:321, 1:322 

Bay Psalm Book 3:14 

choral music 4:372 

chorale 4:372 

Watts, Isaac 19:294 

Wesley (family) 19:324 
HYPERACTIVITY 9:410 

psychopathology 15:276 
HYPERBARIC CHAMBER 9:410-411 
HYPERBOLA 9:411 

conic section 5:185 
HYPERBOLE see FIGURES OF SPEECH 
HYPERBOLIC GEOMETRY see NON- 

EUCLIDEAN GEOMETRY 

HYPERBOLIC NAVIGATION 

navigation 13:223 
HYPERKINESIS see HYPERACTIVITY 
HYPEROPIA see EYE DISEASES 
HYPERSENSITIVITY see ALLERGY 
HYPERSONIC TRANSPORT 

aerodynamics 1:112 
HYPERTENSION 9:411-412 

arteriosclerosis 2:166 

atherosclerosis 2:236 

cardiovascular diseases 4:133 

pregnancy and birth 15:187, 15:188 
HYPERTHERMIA 9:412 

body temperature 3:196 
HYPERTHYROIDISM see ENDOCRINE 

SYSTEM, DISEASES OF THE 

HYPERVENTILATION 9:413 
HYPNOSIS 9:413-414 

analgesic 1:356 

anesthesia 1:378 

dissociation 6:169 

hallucination 9:117 

hysteria 9:415 

Mesmer, Franz Anton 12:275 
HYPNOTIC DRUGS see SEDATIVE 
HYPOCHONDRIA 9:414 
HYPOGLYCEMIA 9:414 
HYPOGONADISM 

sex hormones 17:7 
HYPOTHALAMUS see BRAIN 
HYPOTHERMIA 9:414 

body temperature 3:196 
HYPOXIA 9:414 
HYRAX 9:414 
HYSTERECTOMY 9:414-415 
HYSTERESIS 9:415 

Steinmetz, Charles Proteus 17:357 
HYSTERIA 9:415 

Charcot, Jean Martin 4:260 

neurosis 13:262 

psychoanalysis 15:264 


| (letter) 10:3 
| CHING (/ Jing) 10:3 


IAMB see VERSIFICATION 

IAMBLICHUS 10:3 

IBADAN (Nigeria) 10:3 

IBERIAN PENINSULA 10:3 

Tagus River 18:94-95 

IBERT, JACQUES 10:4 

IBERVILLE, PIERRE LE MOYNE, SIEUR 
D’ 10:4 

IBEX 10:4 

IBIS 10:4 

IBIZA (Spain) 10:4 

IBN BATTUTA 10:4-5 

IBN EZRA, ABRAHAM BEN MEIR 10:5 

IBN GABIROL, SOLOMON BEN JUDAH 
10:5 

IBN KHALDUN 10:5 

IBN SAUD, KING OF SAUDI ARABIA 
10:5 


Saudi Arabia 16:311 
IBO (ethnic group) 10:5 
African art 1:53 
Nigeria 13:335 
IBRD see WORLD BANK 
IBSEN, HENRIK 10:5-6 
Doll's House, A6:196 
Norwegian literature 13:395, 13:396 
IBUPROFEN see ANALGESIC 
ICARUS see DAEDALUS (mythology) 
ICBM see ROCKETS AND MISSILES 
ICE, RIVER AND LAKE 10:6-7 
lake, glacial 11:145-146 
ICE AGES 10:7-10 
Agassiz, Louis Rodolphe 1:169 
glaciers and glaciation 8:313-316 
loess 11:342 
mammal 12:86 
mammoth 12:88 
ocean and sea 14:34 
prehistoric humans 15:193 
till and tillite 18:255 
ICE CREAM 10:10 
ICE HOCKEY 10:10-13 
Beliveau, Jean 3:59 
Blake, Toe 3:170 
Bossy, Mike 3:239-240 
Campbell, Clarence 4:61 
Clarke, Bobby 5:35 
Dionne, Marcel 6:155 
equipment and the rink 10://-12 
Esposito, Phil 7:107 
Gretzky, Wayne 9:50 
history 10:10-11 
Howe, Gordie 9:342 
Hull, Bobby 9:351 
Lafleur, Guy 11:40 
Orr, Bobby 14: 142 
play of the game 10:12-13 
Stanley Cup champions (table) 
10:13 
ICE SHEET see GLACIERS AND 
GLACIATION 
ICE SKATING 10:13-14 
figure skating 10:14 
Button, Dick 3:407-408 
Fleming, Peggy 7:338 
Hamill, Dorothy 9:119 


ICEBERG 10:14-15 
glaciers and glaciation 8:315 
ICEBOATING 10:15 
ICEBREAKER 10:15 
Antarctica 2:9 
tanker 18: 107 
ICEFISH 10:15-16 
ICELAND 10:16-18 
cities see specific city names 
economic activity 10:16, 10:17-18 
flag 10:16 
government 10:16, 10:18 
history 10:18 
Arctic 2:100 
Sigurdsson, Jon 17:75 
land 10:16-17 
map 10:17 
people 10:16, 10:17 
physical features 
Hekla 9:191 
ICELANDIC LANGUAGE see GERMANIC 
LANGUAGES 
ICELANDIC LITERATURE 10:18 
Laxness, Halldor Kiljan 11:211 
saga 16:237 
skaldic literature 17:99 
Snorri Sturluson 17:142 
ICEMAN COMETH, THE (play) 10:18 
ICHNEUMON FLY 10:18-19 
ICHTHYOLOGY see FISH 
ICHTHYOSAURUS 10:19 
ICKES, HAROLD 10:19 
Public Works Administration 15:286 
ICON 10:19-20 
Byzantine art and architecture 3:412 
Orthodox church 14:143 
Rublev, Andrei 16:191 
Russian art and architecture 16:2// 
ICONIUM see KONYA 
ICONOCLASM 10:20 
Byzantine art and architecture 3:412 
Byzantine Empire 3:414 
icon 10:20 
Islamic art and architecture 10:257 
Nicaea, councils of 13:322 
Nicephorus, Saint 13:325 
ICONOGRAPHY 10:20-23 
cross 5:345-346 
iconology 
Panofsky, Erwin 14:220 
symbolism (art) 18:76 
ICSH see HORMONE, ANIMAL; 
PITUITARY GLAND 
ICTINUS 10:23 
ID see PSYCHOANALYSIS 
IDAHO 10:23-28 
agriculture 10:26 
cities see specific city names 
climate 10:23 
economic activity 10:24, 10:26-27 
education 10:24, 10:26 
flag 10:24 
government 10:24, 10:27 
history 10:27-28 
land and resources 10:23-24 
map 10:25 


vegetation and animal life 10:24 
IDAHO FALLS (Idaho) 10:28 
IDEALISM 10:28 

absolute 1:56 

Bradley, F. H. 3:265 

Fichte, Johann Gottlieb 7:255 

Hegel, Georg Wilhelm Friedrich 

9:188 
Johnson, Samuel (philosopher) 

10:380 

IDENTITY CRISIS see ADOLESCENCE; 
ERIKSON, ERIK; MIDDLE AGE 

IDEOLOGY 10:28-29 

IDI AMIN see AMIN DADA, IDI 

IDIOLECT see GEOGRAPHICAL 
LINGUISTICS 

IDIOT SAVANT 10:29 

autism 2:290-291 
IDOL 10:29 

Golden Calf 8:348 
IDOMENEUS 10:29 
IDRIS, KING OF LIBYA 10:29 
IDRISI, AL- 10:29 
IDYLL (literature) 10:29-30 
IEYASU, SHOGUN OF JAPAN 10:30 

Tokugawa (family) 18:278 

Tokyo 18:278 
IFE (Africa) 10:30 
IGNATIUS LOYOLA, SAINT 10:30 

Counter-Reformation 5:30] 

Jesuits 10:349 
IGNATIUS OF ANTIOCH, SAINT 10:30 
IGNEOUS ROCK 10:30-33 

andesite 1:371 

apatite 2:40 

dike (geology) 6:146 

diorite 6:156 

feldspar 7:233-234 

gabbro 8:137 

garnet 8:175 

granite 8:397 

kimberlite 11:67 

lava 11:200 

magma 12:42 

obsidian 14:27-28 

paleomagnetism 14:203 

pegmatite 14:285 

peridotite 14:310 

porphyry 15:134 

pyroxene 15:309-310 

quartz 15:323-324 

rhyolite 16:79 

rock 16:115 

silicate minerals 17:77 

sill 17:81 

syenite 18:75 
IGNITION SYSTEM 10:33-34 

inductor 10:134-135 

internal-combustion engine 10:188 
IGUANA 10:35 

reptile 16:45 
IGUANODON 10:35 
IGY see INTERNATIONAL GEOPHYSICAL 

YEAR 
IHARA SAIKAKU 10:35-36 
IJSSELMEER 10:36 
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IK 10:36 
IKHANATON see AKHENATEN 
ILE-DE-FRANCE (France) 10:36 
ILEITIS see ENTERITIS 
ILEUS 10:36 
ILGWU see INTERNATIONAL LADIES’ 
GARMENT WORKERS’ UNION 
ILIAD (epic) 10:36 
Achilles 1:75 
Homer 9:280 
oral literature 14:114 
Trojan War 18:346 
ILLICH, IVAN 10:37 
ILLINDIS 10:37-42 
agriculture 10:40 
cities see specific city names 
culture 10:40 
economy 10:37, 10:40-41 
education 10:40 
flag 10:37 
government and politics 10:37, 
10:41 


historical sites 10:40 
history 10:41-42 
Altgeld, John Peter 1:288 
Stevenson (family) 17:368 
land and resources 10:37-39 
map 10:38 
people 10:39-40 
rivers, lakes, and waterways 10:39 
seal, state 10:37 
transportation and trade 10:40-41 
ILLINDIS (American Indians) 10:42 
ILLITERACY see LITERACY AND 
ILLITERACY 
ILLUMINATED MANUSCRIPTS 10:42-44 
book 3:219 
Book of Hours 3:221 
book illustration 3:222-223 
Book of Kells 3:219, 3:223 
Byzantine art and architecture 3:413 
Carolingian art and architecture 
4:148 
Celtic art 4:220 
chiaroscuro 4:309 
Early Christian art and architecture 
6:295 


English art and architecture 7:46, 
7:47, 7:48 

Flemish art and architecture 7:338 

Gothic art and architecture 8:373, 
8:374 

Hundred Years’ War 9:376 

Limbourg brothers 11:296 

Merovingian art and architecture 
12:273 

miniature painting 12:377-378 

Ottonian art and architecture 
14: 158 

painting 14:185 

Persian art and architecture 14:325 

Romanesque art and architecture 
16:148 

ILLUSION 10:44-45 
perception 14:305-306 
ILLUSIDNISM 10:45 

baroque art and architecture 2:390 

Haberle, John 9:100 

Harnett, William 9:142 

Melozzo da Forli 12:250 

perspective 14:328-329 


Piranesi, Giovanni Battista 15:25 


ILLUSTRATION see BOOK ILLUSTRATION 


ILLYRIA 10:45 
languages, extinct 11:169 
ILMENITE 10:45 
IMAGE, OPTICAL see LENS; MIRROR 
IMAGE AND IMAGERY see FIGURES OF 
SPEECH 
IMAGE PROCESSING 10:45-48 
pattern recognition 14:269 
IMAGINARY NUMBER see COMPLEX 
NUMBER 
IMAGISM 10:48 
American literature 1:319 
Doolittle, Hilda (H. D.) 6:211 
haiku 9:107 
Lowell, Amy 11:383 
Monroe, Harriet 13:46 
Pound, Ezra 15:162 
IMAM 10:48 
IMHOTEP 10:48 
IMMACULATE CDNCEPTIDN 10:48 
Mary 12:154 
Pius IX, Pope 15:33 
IMMIGRATION 10:48-50 
alien 1:270 
Asian Americans 2:208-210 
Chinese Exclusion Acts 4:356-357 
Ellis Island 7:14 
ethnic minorities 7:119 
Hispanic Americans 9:250-251 
Israel 10:265, 10:267 
migrant labor 12:354 
right of asylum 16:94-95 
Riis, Jacob August 16:95 
social work 
Abbott, Grace 1:47 
United States 19:41-42 
United States, history of the 19:50, 
19:62, 19:64 
IMMORTALITY 10:50-51 
life span 11:285 
transmigration of souls 18:330 
IMMUNITY (biology) 10:51-53 
aging 1:171, 1:172-173 
allergy 1:277 
antibody 2:27-28, 2:29 
antitoxin 2:35-36 
autoimmune diseases 2:292 
Behring, Emil Adolf von 3:47-48 
biochemistry 3:123-124 
immunodeficiency disease 10:53-54 
infectious diseases 10:147 
interleukin 10:185 
Jerne, Niels K. 10:345 
lymphatic system 11:47 1-412 
parasitic diseases 14:242 
Pasteur, Louis 14:264 
pediatrics 14:283-284 
retrovirus 16:61 
thymus 18:244 
transplantation, organ 18:324-325 
vaccination 19:107 
IMMUNITY (law) 10:53 
IMMUNIZATION see VACCINATION 
IMMUNDDEFICIENCY DISEASE 10:53- 
54 
AIDS 1:187-190 
immunity (biology) 10:51 
infectious diseases 10:148 
IMMUNOLOGY see IMMUNITY (biology) 


IMP (artificial satellite) 10:54 
IMPALA 10:54 
IMPASTO 10:54 
IMPEACHMENT 10:54-55 
Arizona 2:122 
Congress of the United States 5:184 
Constitution of the United States 
5:212, 5:216-217 
Johnson, Andrew 10:374, 10:375 
Nixon, Richard M. 13:347 
Senate of the United States 16:396 
IMPEDANCE 10:55 
circuit, electric 4:398 
IMPERIAL VALLEY (California) 10:55 
IMPERIALISM 10:55-56 
Manifest Destiny 12:95 
Social Darwinism 17:149 
Spanish-American War 17:275-276 
IMPDTENCE 10:56 
IMPRESSIDNISM (art) 10:56-60 
art 2:157 
art collectors and patrons 2:159 
Canada 
Canadian art and architecture 
4:86, 4:87 
France 
Cézanne, Paul 4:240-241 
Degas, Edgar 6:60 
French art and architecture 8:65 
Monet, Claude 13:3/-32 
Morisot, Berthe 13:79-80 
Pissarro, Camille 15:27 
Renoir, Pierre Auguste 16:37-38 
Sisley, Alfred 17:96-97 
Germany 
Liebermann, Max 11:279 
painting 14:187-188 
United States 
American art and architecture 
1:307-308 
Cassatt, Mary 4:167-168 
Hassam, Childe 9: 153-154 
IMPRESSIDNISM (music) 10:60 
Afternoon of a Faun, The 1:168 
Debussy, Claude 6:47-48 
French music 8:79 
IMPRINTING 10:60-61 
animal behavior 1:392-393 
Lorenz, Konrad 11:36] 
IMPRDVISATIDNAL AND 
EXPERIMENTAL THEATER 10:61 
Artaud, Antonin 2:165 
Grotowski, Jerzy 9:59 
happenings 9:133 
Living Theatre 11:327 
Reinhardt, Max 16:15 
IN MEDIAS RES 
narrative and dramatic devices 


IN VITRO FERTILIZATION 
artificial insemination 2:174 
INCA (American Indians) 10:61-64 
agricultural production 10:63 
agriculture, history of 1:176 
storage and recordkeeping 10:63- 
64 


archaeoastronomy 2:73 

archaeology 2:82, 2:83 

art and architecture 
architecture 10:63 
Latin American art and 


architecture 11:185 
pre-Columbian art and 
architecture 15:176- 18! 
culture 10:62-64 
Cuzco 5: 382 
empire 10:61-62 
Machu Picchu 12:2] 
Pizarro, Francisco 15:34 
religion 10:64 
road system 10:63 
rulers 
Atahualpa 2:232 
Huayna Capac 9:345 
Manco Capac 12:90 
Pachacuti 14:171 
Sacsahuaman 16:233 
Cuzco (Peru) 5:382 
INCANDESCENT LAMP 10:64 
lighting devices 11:291-292 
INCARNATIDN 10:64 
INCEST 10:64-65 
exogamy 7:173 
family 7:204 
taboo 18:90 
INCH 
weights and measures 19:313 
INCHDN (South Korea) 10:65 
INCHWDRM 10:65 
INCISOR 
teeth 18: 148 
INCLINED PLANE 
simple machines 17:85 
INCOME, NATIDNAL 10:65-66 
balance of payments 2:344 
gross national product 9:58 
saving and investment 16:315 
INCOME TAX 10:66-67 
finance, state and local 7:276 
Internal Revenue Service 10:188- 


negative income tax 
Friedman, Milton 8:90 

taxation 18:127-128 
INCDMES PDLICY 10:67 
INCDMPETENCE (law) 10:67 
INCUBUS 10:67 
INCUNABULA 10:67-68 

book 3:220 
INDENTURED SERVICE 10:68 
INDEPENDENCE (Missouri) 10:68 
INDEPENDENCE DAY 10:68 
INDEPENDENCE HALL 10:68 
INDEPENDENT LIVING MOVEMENT 

handicapped persons 9:128 
INDEPENDENT TREASURY SYSTEM 

10:68 

Van Buren, Martin 19:115 

Walker, Robert J. 19:245 
INDETERMINISM 

quantum mechanics 15:318, 

15:319, 15:321 

INDEX (forbidden books) 10:68-69 
INDEX (reference list) 10:69 

information science 10:152-153 
INDEX FOSSIL see FOSSIL RECORD 
INDEX DF REFRACTION 10:69 

aberration, optical 1:50 

optics 14:111 

prism 15:232 

refraction 16:7 
INDIA 10:69-77 
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agriculture 10:74-75 
agricultural extension service 
1:175, 1:184 
tea 18:133 
archaeology and historic sites 
Elephanta 6:413 
Indus civilization 10:135-137 
arts see INDIAN ART AND 
ARCHITECTURE; INDIAN 
LITERATURE; INDIAN MUSIC 
caste 4:171 
cities see specific city names 
climate 10:72 
dance 6:8-9 
demography 10:74 
economic activity 10:70, 10:74-75 
education 6:342, 10:70, 10:74 
flag 10:70 
government 10:70, 10:75-76 
Indian National Congress 10:91 
health 10:70, 10:74 
medicine, traditional 12:235 
Hindustan 9:246 
history see INDIA, HISTORY OF 
land 10:70-73 
languages 10:73 
Sino-Tibetan languages 17:92-93 
map 10:71 
music see INDIAN MUSIC 
mythology 13:175-176 
people 10:70, 10:73-74 
Rajput 15:380 
Santal 16:287 
Tamil 18:103 
Thugs 18:242 
Untouchables 19:81 
See also subheading caste above 
philosophy 14:378-379 
yoga 20:80 
See also subheading religion 
below 
physical features 
Deccan Plateau 6:49 
Thar Desert 18:208 
population 15:128 
regions see specific region names 
religion 10:73 
Bene Israel 3:69 
Buddhism 3:353, 3:354 
Hinduism see HINDUISM 
Islam 10:253 
Jainism 10:305-306 
Malabar Christians 12:63 
Parsis 14:255-256 
Ramakrishna 15:381 
Sikhs 17:75 
Teresa, Mother 18: 187 
Zoroastrianism 20:124-125 
resources 10:72-73 
rivers, lakes, and waterways 10:72 
Ganges River 8:163-164 
Indus 10:135 
Yamuna River 20:70 
soils 10:70-71 
space programs, national 17:260 
states and territories see specific 
names 
theater, history of the 18:212 
trade 10:75 
vegetation and animal life 10:72 
elephant 2:198 


INDIA, HISTORY OF 10:77-82 

Akbar 1:213 

Almeida, Francisco de 1:281 

Asia 2:204, 2:206, 2:208 

Asoka, Emperor of India 2:210-211 

Aurobindo, Sri 2:264 

Bose, Subhas Chandra 3:238 

British Empire see BRITISH 
EMPIRE—India 

civil disobedience 5:4 

colonialism 5:99 

cosmetics 5:273 

Dupleix, Joseph Frangois 6:269 

East India Company, British 6:314- 
315 


East India Company, Dutch 6:315 
Gandhi, Mahatma 2:206, 8:162-163 
Hastings, Warren 9:154 
Hyder Ali 9:395 
India-Pakistan Wars 10:82 
Indian Mutiny 10:90-91 
Indian National Congress 10:91 
Islam 10:253 
Jinnah, Muhammad Ali 10:364 
Maurya (dynasty) 12:198 
medicine, history of 12:230 
Moguls 13:14 
Muslim League 13:162-163 
Nehru, Jawaharlal 13:238 
post-1947 10:76-77 
Shah Jahan, Mogul Emperor of India 
Wa? 
silk 17:80 
slavery 17:115 
women in society 19:405 
INDIA-PAKISTAN WARS 10:82 
INDIAN AFFAIRS, BUREAU OF 10:82 
Indian schools, American 10:93 
Indians, American 10:121 
Parker, Ely S. 14:249 
INDIAN ART AND ARCHITECTURE 
10:82-85 
folk art 7:374 
Islamic art and architecture 10:256, 
10:259 
Mogul art and architecture 13:12-14 
rugs and carpets 16:194 
Taj Mahal 18:99 
temple 18:170-171 
Konarak 11:93 
See also INDIA—archaeology and 
historic sites 
INDIAN LANGUAGES, AMERICAN 10:85- 
89 


anthropological linguistics 2:18 
Baraga, Frederick 2:380 
Indians, American 10:108 
linguistics 11:308 
North America 10:86-87, 10:88 
sign language 17:73 
South America 10:87, 10:88 
Tupi 18:375 

writing systems, evolution of 20:52 
Zapotec 20:105 

INDIAN LITERATURE 10:89 
Bhagavad Gita 3:99 
Kamasutra 11:8 
Ramayana 15:381 
Upanishads 19:81 
Vedanta 19:131 
Vedas 19:131-132 


See also specific author names 
INDIAN MUSIC 10:89-90 
Shankar, Ravi 17:22 
sitar 17:98 
INDIAN MUTINY 10:90-91 
Lawrence, John Laird Mair Lawrence, 
lst Baron 11:209 
INDIAN NATIONAL CONGRESS 10:91 
Gandhi, Indira 8:162 
Gandhi, Mahatma 8:162 
India, history of 10:81 
Nehru, Jawaharlal 13:238 
INDIAN OCEAN 10:91-93 
Arabian Sea 2:61 
Bengal, Bay of 3:71 
mid-oceanic ridge 12:339 
Sunda Strait 18:25 
See also specific islands and island 
groupings 
INDIAN REORGANIZATION ACT 10:93 
Indians, American 10:121 
INDIAN SCHOOLS, AMERICAN 10:93 
INDIAN TERRITORY 10:93 
Dawes Act 6:32 
Five Civilized Tribes 7:314-315 
Oklahoma 14:76 
INDIAN TREATIES 10:93 
Indian Wars 10:94-96 
Indians, American 10:121 
INDIAN WARS 10:94-96 
Cochise 5:74 
Custer, George Armstrong 5:380-381 
French and Indian Wars 8:71-73 
Indian treaties 10:93 
King Philip’s War 11:71-72 
Kintpuash 11:75 
Little Bighorn, Battle of the 11:323 
Little Turtle 11:324 
maps 10:95 
Pequot (American Indians) 14:305 
Pontiac’s Rebellion 15:122-123 
Seminole (American Indians) 
16:394-395 
Wounded Knee (South Dakota) 20:45 
INDIANA 10:96-101 
agriculture 10:99 
cities see specific city names 
climate 10:98 
economy 10:96, 10:99-100 
education 10:99 
flag 10:96 
government 10:96, 10:100 
history 10:100-101 
Morton, Oliver 13:89 
Owen, Robert Dale 14:161 
land and resources 10:96-98 
map 10:97 
people 10:96, 10:98-99 
rivers, lakes, and waterways 10:98 
seal, state 10:96 
vegetation 10:98 
wildlife 10:98 
INDIANA, ROBERT 10:101 
INDIANA UNIVERSITY 10:101 
INDIANAPOLIS (Indiana) 10:101 
INDIANAPOLIS 500 RACE 
automobile racing 2:295, 2:296, 
2:299 


INDIANS, AMERICAN 10:101-122 
agriculture, history of 1:176, 1:178 
anthropological linguistics 2:18 


archaeoastronomy 2:73-74 
archaeology 
Anasazi 1:360-362 
North American archaeology 
13:370-373 
art see INDIANS OF NORTH AMERICA, 
ART OF THE; PRE-COLUMBIAN 
ART AND ARCHITECTURE 
calumet (ceremonial pipe) 4:44 
canoe 4:107 
ceremonies 10:107-108, 10:115 
cliff dwellers 5:48 
clothing and personal adornment 


moccasin 12:414-415 
contributions to world culture 
10:102 
cooking techniques 10:105 
corn 5:259 
creation accounts 5:322 
culture areas, Middle and South 
American 10:116 
Central and South Andean 
10:118-119 
Circumcaribbean and North 
Andean 10:118 
Mesoamerican 10:118 
Nomadic 10:119-120 
Tropical Forest 10:119 
culture areas, North American 
Arctic 10:108, 10:09, 10:110 
California 10:113 
Eastern Woodlands 10:114-115 
Great Basin 10:113 
Interior-Plateau 10:112-113 
Northwest Coast 10:111-112 
Plains-Prairie 10:113-114 
Southwest 10:115, 10:117-118 
Subarctic 10:110-111 
dance see INDIANS OF NORTH 
AMERICA, MUSIC AND DANCE 
OF THE; LATIN AMERICAN MUSIC 
AND DANCE 
diet and subsistence methods 
10:104 
North America 10:110 
South America 10: 117 
ethnography 
Morgan, Lewis Henry 13:78-79 
Powell, John Wesley 15:167 
ethnology 
Schoolcraft, Henry Rowe 16:340 
hallucinogens and stimulants 
9:117, 10:104 
historic sites see subheading history 
below 
history 
Acoma 1:76 
Alabama 1:217, 1:219 
American Indian Movement 1:313 
American Revolution 1:335 
Black Hawk War 3:161 
Canyon de Chelly National 
Monument 4:111 
Catlin, George 4:194 
Dawes Act 6:32 
De Smet, Pierre Jean 6:39 
European contact, early impact of 
10:120 
Indian Affairs, Bureau of 10:82 
Indian Reorganization Act 10:93 


Indian schools, American 10:93 
Indian Territory 10:93 
Indian treaties 10:93 
Indian Wars 10:94-96 
King Philip's War 11:71-72 
Kintpuash 11:75 
Massasoit 12:177 
Miles, Nelson A. 12:356 
National Congress of American 
Indians 13:202 
Parker, Ely S. 14:249 
Parker, Quanah 14:250 
Pocahontas 15:/6-77 
Pontiac’s Rebellion 15:122-123 
Popé 15:125 
Poundmaker 15:163-164 
Powhatan 15:172 
Sacagawea 16:231 
Samoset 16:268 
Sand Creek Massacre 16:280 
Shawnee Prophet 17:28 
Sitting Bull 17:98 
slavery 17:116, 17:117 
Smohalla 17:132 
South Dakota 17:233 
Spanish missions 17:284-285 
Spotted Tail 17:316 
Squanto 17:319 
Tecumseh 18:47 
Tekakwitha, Kateri 18:151 
treaty 18:331 
United States, history of the 
19:48, 19:50, 19:55, 19:62 
Victorio 19:171 
Weatherford, William 19:303 
Wounded Knee 20:45 
housing and architecture 10: 105- 
106, 10:1 
tepee 18:186 
wickiup 19:357-358 
wigwam 19:359 
hunting 10:105 
kin groups 10:103-104 
languages see INDIAN LANGUAGES, 
AMERICAN 
literature 
American literature 1:314-315 
McNickle, D’Arcy 12:28-29 
Momaday, N. Scott 13:24 
Mesoamerica 12:275 
mestizo 12:283 
metallurgy 10:106 
music see INDIANS OF NORTH 
AMERICA, MUSIC AND DANCE 
OF THE; LATIN AMERICAN MUSIC 
AND DANCE 
peace pipe see subheading calumet 
above 
politics 10:107 
See also subheading history 
above 
potlatch 15:155 
religion 10: 107, 10:108 
corn dance 5:261 
Delaware Prophet 6:68 
ghost dance 8:296 
kachina 11:4 
kiva 11:81 
Native American Church 13:213 
peyote 14:353 
powwow 15:172 


snake dance 17:140 
Sun dance 18:24 
Wananikwe 19:253 
Wovoka 20:45 
Zeisberger, David 20:106-107 
scalping 16:322 
shaman 17:20-21 
social and political units 10:103 
sports 
Thorpe, Jim 18:237 
swastika 18:54 
tomahawk 18:283 
totem 18:300 
travois 18:330 
tribes see specific tribe and tribal 
leader names 
wampum 19:252 
INDIANS OF NORTH AMERICA, ART OF 
THE 10:122-125 
Arctic 10:122-123 
beads and beadwork 3:18, 3:19 
California and Basin-Plateau 
10:123-124 
Eskimo 7:104, 7:105 
Indians, American 10: 106 
Northeast, Southeast, and Subarctic 
10:124 
Northwest Coast 10:23 
Plains 10:125 
prehistoric art 15:192-193 
Southwest 10: 124 
totem 18:300 
wampum 19:252 
wood carving 19:409 
See also ARCHITECTURE—Indians, 
American 
INDIANS OF NORTH AMERICA, MUSIC 
AND DANCE OF THE 10:125-127 
dance 6:3, 10:126- 127 
Indians, American 10: 107 
music 10: 125-126 
INDIC LANGUAGES 
Indo-Iranian languages 10:129 
INDICATOR 10:127-128 
pH 13:353 
INDICTMENT 10:128 
INDIGESTION 10:128 
antacid 2:/ 
heartburn 9:179-180 
INDIGO 10:128 
INDIUM 10:128 
INDIVIDUAL PSYCHOLOGY 
Adler, Alfred 1:95 
INDO-EUROPEAN LANGUAGES 10:128- 
129 
Armenian language 2:131 
Aryan 2:179 
Baltic languages 2:362 
Celtic languages 4:220-221 
English language 7:54-55 
Europe 7:138 
Germanic languages 8:264-265 
Grimm’s law 9:54 
historical linguistics 9:254 
Indo-Iranian languages 10:129 
Romance languages 16:143-145 
Slavic languages 17:119-120 
INDO-IRANIAN LANGUAGES 10:129 
Indian literature 10:89 
INDOCHINA 10:129-130 
Asia 2:207, 2:208 


Champa 4:250 
Geneva conferences 8:218 
Vietnam War 19:192-198 
See also CAMBODIA; LAOS; 
SOUTHEAST ASIA; VIETNAM 
INDOCHINA WAR see VIETNAM WAR 
INDONESIA 10:130-133 
agriculture 10:132-133 
art and architecture 
Southeast Asian art and 
architecture 17:236-237 
temple 18:17] 
cities see specific city names 
climate 10:130 
economic activity 10:130, 10:132- 
133 


mining and manufacturing 
10:132 
flag 10: 130 
government 10:130, 10:133 
history 10:133 
Suharto 18:9 
Sukarno 18:11 
island groups and territories 
Bali 2:349 
Irian Jaya 10:235 
Java 10:334-335 
Moluccas 13:23-24 
Sulawesi 18:11 
Sumatra 18:16-17 
Sunda Islands 18:24-25 
Timor 18:259 
land and resources 10:130-132 
languages 
Malayo-Polynesian languages 
‘67 


Southeast Asian languages 
17:237-238 
map 10:131 
people 10:130, 10:132 
Alorese 1:282 
physical features 
Krakatoa 11:109-110 
religion 
Islam 10:253 
rivers, lakes, and waterways 10:130 
vegetation and animal life 10:130, 
10:132 
INDRI 10:133-134 
primate 15:2/9 
INDUCTANCE 10:134 
henry 9:202 
Henry, Joseph 9:203 
INDUCTION 10:134 
logic 11:344 
INDUCTOR 10:134-135 
Lenz’s law 11:244 
INDULGENCES 10:135 
Luther, Martin 11:405 
simony 17:85 
INDUS 10:135 
INDUS CIVILIZATION 10:135-137 
agriculture, history of 1:176 
Asia 2:201 
India, history of 10:77 
Indian art and architecture 10:82- 
83 
Punjab 15:300 
writing systems, evolution of 20:50 
INDUSTRIAL ARTS PROGRAMS 10:137 
vocational education 19:224-225 
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INDUSTRIAL DESIGN 10:137-138 
computer-aided design and 
computer-aided manufacturing 
5:155-156 
Dreyfuss, Henry 6:241 
ergonomics 7:92 
furniture 8:130-131 
German art and architecture 8:256 
interior design 10:182-185 
Loewy, Raymond 11:342 
Morris, William 13:86 
Teague, Walter D. 18:137 
INDUSTRIAL ENGINEERING 10:138 
Gilbreth, Frank and Lillian 8:305 
INDUSTRIAL MANAGEMENT 10:139 
industrial engineering 10:138 
insurance 10:172-174 
process control 15:238-239 
INDUSTRIAL PSYCHOLOGY 10:139 
ergonomics 7:91-92 
Mayo, Elton 12:207 
psychology 15:270 
Taylor, Frederick Winslow 18:129 
INDUSTRIAL RELATIONS 10:139-140 
arbitration 2:70 
closed shop 5:55 
general strike 8:201 
INDUSTRIAL REVOLUTION 10:140-142 
capitalism 4:118 
child labor 4:320 
city 4:413 
Cobbett, William 5:72 
conservatism 5:201 
engineering 7:41-42 
environmental movements 7:/5 
factory system 7:197 
Germany, history of 8:28] 
Great Britain, history of 9:9-10 
house (in Western architecture) 
9:325 
labor union 11:132 
loom 11:358 
Luddites 11:391 
machine tools 12:19-20 
manufacturing, history of 12:108- 
109 
mechanical engineering 12:216 
metallurgy 12:289 
process control 15:238 
railroad 15:374 
socialism 17:156 
spinning 17:305-306 
steam engine 1/7:350-351 
technical education 18:139 
technology 18:140 
technology, history of 18:145-147 
textile industry 18:202 
United Kingdom 19:19 
urban planning 19:90 
women in society 19:404, 19:405 
INDUSTRIAL UNION 10:142 
INDUSTRIAL WORKERS OF THE WORLD 
10:142 
De Leon, Daniel 6:38 
Debs, Eugene V. 6:47 
Haywood, William Dudley 9:168 
Hill, Joe 9:239 
sabotage 16:231 
syndicalism 18:79-80 
INDUSTRIES see specific industry 
names 
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INDY, VINCENT D’ 10:142 
INERT GASES 10:142 
argon 2:110 
helium 9:194 
krypton 11:113-114 
radon 15:372 
Ramsay, Sir William 15:382 
INERTIA 10:142-143 
laws of motion 11:211 
mass (physics) 12:168 
moment of inertia 13:24 
motion, harmonic 13:101-102 
INERTIAL GUIDANCE SYSTEM see 
GUIDANCE AND CONTROL 
SYSTEMS 
INF TREATY see ARMS CONTROL 
INFALLIBILITY 10:143 
Déllinger, Ignaz von 6:196 
ultramontanism 18:409 
Vatican Council, First 19:128 
INFANCY 10:143-144 
antibody 2:27 
breast-feeding 3:294 
child development 4:318 
colic 5:88 
crib death 5:327 
cyanosis 9:383 
hyaline membrane disease 9:394 
jaundice 10:334 
pediatrics 14:283-284 
pregnancy and birth 15:189 
sexual development 17:10 
speech development 17:296-297 
INFANTICIDE 10:144 
INFANTILE PARALYSIS see 
POLIOMYELITIS 
INFANTILE PROGERIA 
premature aging 1:173 
INFANTRY 10:144-145 
airborne troops 1:198 
battalion 3:7 
patron saint 
Maurice, Saint 12:195 
INFECTIOUS DISEASES 10:145-149 
amebiasis 1:298 
antibiotics 2:25 
bone diseases 3:214 
diseases, animal 6:161-163 
diseases, childhood 6:163 
epidemiology 7:82-83 
eye diseases 7:191-192 
fever 7:252 
fungus diseases 8:122 
Hemophilus 9:200 
nervous system, diseases of the 
13:253-254 
parasitic diseases 14:241-243 
Pasteur, Louis 14:264 
pediatrics 14:283-284 
pregnancy and birth 15:186-187 
prion 15:232 
protozoal diseases 15:256-257 
public health 15:284-285 
respiratory-system disorders 16:57- 
58 
skin diseases 17:107 
Staphylococcus 17:334 
Streptococcus 17:395 
sulfa drugs 18:12 
venereal disease 19:140-141 
virus 19:214-217 


INDY, VINCENT D’ 


See also specific disease names, 
e.g., AIDS 
INFERIORITY COMPLEX see COMPLEX 
(psychology) 
INFERTILITY 
fertility, human 7:246 
INFINITESIMAL 10:149 
INFINITY 10:149 
Cantor, Georg 4:111 
quantum mechanics 15:320 
INFLAMMATION 10:149-150 
abscess 1:56 
arthritis 2:167 
aspirin 2:212 
bursitis 3:391 
colitis 5:88 
collagen disease 5:89 
Crohn’s disease 5:342 
croup 5:348 
cystitis 5:392 
encephalitis 7:27 
enteritis 7:72-73 
eye diseases 7:192 
infectious diseases 10:147 
laryngitis 11:179 
mumps 13:126 
pain 14:181 
peritonitis 14:315 
phlebitis 14:379 
rheumatic fever 16:70-71 
rheumatism 16:71 
rhinitis 16:72 
strep throat 17:395 
tendonitis 18:174 
thermography (medicine) 18:224 
tonsilitis 18:388 
venereal disease 19:140 
INFLAMMATORY BOWEL DISEASE see 
COLITIS; CROHN'S DISEASE 
INFLATION 10:150-151 
economy, national 6:333 
fiscal policy 7:293 
incomes policy 10:67 
monetary theory 13:32 
stagflation 17:327 
INFLATIONARY THEORY (astronomy) 
10:151 
big bang theory 3:112 
cosmology 5:280 
Hawking, Stephen 9:163 
universe 19:78 
INFLUENZA 10:151-152 
Hemophilus 9:200 
INFORMATION AGENCY, U.S. see U.S. 
INFORMATION AGENCY 
INFORMATION SCIENCE 10:152-153 
encyclopedia 7:28-30 
library 11:271-274 
INFORMATION STORAGE AND 
RETRIEVAL 10:153-154 
cognitive psychology 5:81-82 
computer memory 5:161-162 
database 6:22-23 
holography 9:274-275 
Inca 10:64 
index (reference list) 10:69 
input-output devices 10:162 
library 11:271-274 
INFORMATION THEORY 10:154 
Broadbent, Donald Eric 3:319 
cybernetics 5:383 


noise 13:353 
Shannon, Claude Elwood 17:22 
INFRARED ASTRONOMY 10:155 
astronomy and astrophysics 2:227 
space exploration 17:247 
INFRARED ASTRONOMY SATELLITE 
solar system 17:178 
INFRARED RADIATION 10:155 
spectroscopy 17:292-293 
INGALIK (American Indians) 10:155- 
156 
INGE, WILLIAM 10:156 
INGERSOLL, ROBERT GREEN 10:156 
INGRES, JEAN AUGUSTE DOMINIQUE 
10:156-157 
Joan of Arc, Saint 10:365 
portraiture 15: 138 
INHERITANCE (law) 10:157 
primogeniture 15:225 
property 15:248 
Salic law 16:256 
will (law) 19:364 
women in society 19:404, 19:405 
INHERITANCE TAX 10:157 
INHIBITOR (chemistry) 10:157-158 
INITIATIVE see REFERENDUM AND 
INITIATIVE 
INJECTION see DRUG 
INJUNCTION 10:158 
INK 10:158 
INLANO SEA 10:158 
INLAND WATERWAY see CANAL: 
WATERWAY 
INN RIVER 10:158 
INNATE IDEAS 10:158-159 
INNER CITY 10:159 
ghetto 8:294 
race riots (in U.S. history) 15:343 
secondary education 16:379 
INNER MONGOLIA (China) 10:159 
INNESS, GEORGE 10:159-160 
American art and architecture 1:308 
INNKEEPING see HOTEL 
INNOCENT Ill, POPE 10:160 
INNOCENT IV, POPE 10:160 
INNOCENT XI, POPE 10:160 
INNOCENT XII, POPE 10:160 
INNS OF COURT 10:160-161 
common law 5:126 
INNSBRUCK (Austria) 10:161 
INOCULATION see VACCINATION 
INONU, ISMET 10:161 
INORGANIC CHEMISTRY 10:161 
acids and bases 1:75 
chemical industry 4:287-290 
chemical nomenclature 4:291-292 
chemistry, history of 4:298-299 
INOSITOL 
vitamins and minerals 19:221 
INOUYE, OANIEL K. 10:161-162 
INPUT-OUTPUT ANALYSIS 10:162 
INPUT-OUTPUT DEVICES 10:162 
analog-to-digital converter 1:357 
computer 5:150, 5:153, 5:154 
computer graphics 5:158 
printer, computer 15:228-229 
transducer 18:318 
video display terminal 19:178 
INQUEST 10:162-163 
INQUISITION 10:163-164 
anti-Semitism 2:35 


Dominicans 6:205 
heresy 9:220 
Jews 10:358 
Jiménez de Cisneros, Francisco 
10:363 
Spain, history of 17:272 
Torquemada, Tomas de 18:295 
torture 18:298 
INSANITY, LEGAL 10:164 
crime 5:330 
INSCRIPTION 10:164-165 
epitaph 7:86 
graffiti 8:389 
writing systems, evolution of 20:50 
INSECT 10:165-170 
animal migration 1:407 
antenna 2:15 
coloration, biological 5: 108-109 
eye 7:188 
flight 7:342 
flower 7:356-358 
life cycle 
cocoon 5:76 
larva 11:179 
metamorphosis 12:29] 
pupa 15:300 
orders of insects 
Acarina see TICK 
Collembola see SPRINGTAIL 
Embioptera see WEB SPINNER 
Hemiptera 9:199 
Homoptera 9:283 
Hymenoptera 9:409 
Neuroptera 13:262 
Plecoptera see STONE FLY 
pesticides and pest control 14:334- 
336 


pheromone 14:360-361 
pollination 15:105 
urine 19:93 
venom 19:146 
INSECTICIDE see PESTICIDES AND 
PEST CONTROL 
INSECTIVORE 10:170-171 
carnivore 4:144 
carnivorous plants 4: 144-145 
tenrec 18:185 
INSOMNIA see SLEEP 
INSTALLMENT PLAN 10:171 
INSTINCT 10:171 
animal behavior 1:393-394 
imprinting 10:60 
Lorenz, Konrad 11:36] 
INSTITUTE FOR ADVANCED STUOY 
10:171 
Flexner, Abraham 7:342 
INSTITUT DE FRANCE 10:172 
Académie des Sciences 1:62 
Académie Frangaise 1:62-63 
INSTITUTIONAL INVESTOR 
corporation 5:267 
INSTRUMENTATION see specific 
subjects 
INSULAR STYLE 
illuminated manuscripts 10:43 
INSULATING MATERIALS 10:172 
INSULATOR, ELECTRICAL 10:172 
dialectric 6:133 
semiconductor 16:393-394 
INSULIN 10:172 
Banting, Sir Frederick G. 2:376-377 


INTERNATIONAL STYLE 
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Best, Charles 3:95 
diabetes 6:121 
pancreas 14:218 
Sanger, Frederick 16:283 
INSURANCE 10:172-174 
actuary 1:82 
annuity 1:415 
health-care systems 9:170-172 
Blue Cross—Blue Shield 3:182- 
183 
Medicaid 12:221 
Medicare 12:221 
life insurance 11:283-284 
Lloyd’s of London 11:333 
malpractice 12:76 
no-fault insurance 13:348 
social security 17:150-152 
unemployment insurance 18:415 
workers’ compensation 20:4 
INTAGLIO see GRAPHIC ARTS 
INTEGER see FRACTION; NUMBER 
INTEGRAL CALCULUS 10:174 
area 2:102 
calculus 4:21 
infinitesimal 10:149 
INTEGRATEO CIRCUIT 10:174-175 
computer 5:149, 5:153 
computer industry 5:159 
computer memory 9:162 
Noyce, Robert 13:405 
transistor 18:319 
INTEGRATION, RACIAL 10:175-176 
African Americans 1:148-151 
apartheid 2:40 
Arkansas 2:126, 2:128 
Brown. Board of Education of 
Topeka, Kansas 3:333 
busing, school 3:398-399 
Clark, Kenneth B. 5:34 
Congress of Racial Equality 5:181 
Jim Crow laws 10:362 
Truman, Harry S. 18:356 
United States, education in the 
19:47 
United States, history of the 19:68 
See also CIVIL RIGHTS; 
DISCRIMINATION 
INTELLIGENCE 10:176-177 
ape 2:42-43 
artificial intelligence 2:174-175 
behavioral genetics 3:47 
child development 4:318-319 
dolphin 6:198 
Jensen, Arthur 10:344 
mental retardation 12:263 
Piaget, Jean 14:414 
psychological measurement 15:267, 
15:268 
Shockley, William 17:54 
tests 
Binet, Alfred 3:120 
Burt, Sir Cyril 3:391 
Stanford-Binet test 17:332 
Terman, Lewis 18:187-188 
Thorndike, Edward L. 18:237 
Thurstone, L. L. 18:243 
Yerkes, Robert Mearns 20:78 
INTELLIGENCE, ARTIFICIAL see 
ARTIFICIAL INTELLIGENCE 
INTELLIGENCE OPERATIDNS 10:177- 
178 


Central Intelligence Agency 4:233 
espionage 7:106-107 
Federal Bureau of Investigation 


National Security Agency 13:211- 
212 
Office of Strategic Services 14:59 
wiretapping 19:388 
INTELLIGENCE QUOTIENT see 
INTELLIGENCE; PSYCHOLOGICAL 
MEASUREMENT 
INTELSAT (International 
Telecommunications Satellite 
Organization) 10:178 
communications satellite 5: 130-131 
satellite, artificial 16:304 
space exploration 17:244 
television transmission 18:164 
INTENT, CRIMINAL see INSANITY, 
LEGAL 
INTER-PARLIAMENTARY UNION 
10:178-179 
INTERACTIONS IN PHYSICS see 
FUNDAMENTAL INTERACTIONS 
INTERCONTINENTAL BALLISTIC MISSILE 
see ROCKETS AND MISSILES 
INTERCOURSE see SEXUAL 
INTERCOURSE 
INTEREST 10:179 
discount rate 6:160 
economy, national 6:333 
savings industry 16:316 
usury 19:98 
INTERFERENCE (physics) 10:180-181 
interferometer 10:181 
Young, Thomas 20:85 
INTERFEROMETER 10:181 
Michelson-Morley experiment 12:327 
radio astronomy 15:356-357 
star 17:337 
INTERFERON 10:181-182 
virus 19:217 
INTERIOR, UNITED STATES 
OEPARTMENT OF THE 10:182 
historic preservation 9:253-254 
INTERIOR OESIGN 10:182-185 
Aalto, Alvar 1:43-44 
Adam, Robert 1:84 
Art Deco 2:161-162 
Art Nouveau 2:163-165 
Arts and Crafts movement 2:178 
furniture 8:125-132 
Morris, William 13:86 
Regency 16:10 
rococo style 16:129-131 
Tiffany, Louis Comfort 18:252 
Versailles, Palace of 19:158 
Voysey, Charles Francis Annesley 
19:236 
See also DECORATIVE ARTS 
INTERIOR MONOLOGUE see STREAM OF 
CONSCIOUSNESS 
INTERLAKEN (Switzerland) 10:185 
INTERLEUKIN 10:185 
INTERLINGUA see LANGUAGES, 
ARTIFICIAL 
INTERLUDE 10:185 
INTERMEDIATE-RANGE NUCLEAR 
FORCES (INF) TREATY see ARMS 
CONTROL 
INTERMEZZO 10:185 


INTERMOLECULAR FORCES 10:185 
molecule 13:18 
INTERNAL-COMBUSTION ENGINE 
10:185-188 
Benz, Karl 3:77 
carburetor 4:129 
Daimler, Gottlieb 5:403 
diesel engine 6:134 
flywheel 7:368 ; 
Lenoir, Jean Joseph Etienne 11:242 
lubrication 11:388 
manufacturing, history of 12:109 
Wankel engine 19:253-254 
INTERNAL MEDICINE see MEDICINE 
INTERNAL REVENUE SERVICE 10:188- 
189 
See also INCOME TAX 
INTERNAL SECURITY ACT see 
McCARRAN ACT 
INTERNATIONAL, SOCIALIST 10:189 
Liebknecht (family) 11:279 
Luxemburg, Rosa 11:409 
Marx, Karl 12:151 
socialism 17:158 
INTERNATIONAL ATOMIC ENERGY 
AGENCY 10:189 
INTERNATIONAL BANK FOR 
RECONSTRUCTION AND 
DEVELOPMENT see WORLD 
BANK 
INTERNATIONAL BUREAU OF WEIGHTS 
AND MEASURES 10:189 
INTERNATIONAL BUSINESS MACHINES 
CORPORATION see COMPUTER; 
WATSON (family) 
INTERNATIONAL CIVIL AVIATION 
DRGANIZATION 10:189 
air law 1:197 
aviation 2:310 
INTERNATIONAL COMMUNICATIONS 
AGENCY see U.S. INFORMATION 
AGENCY 
INTERNATIONAL COURT OF JUSTICE 
10:189-190 
Root, Elihu 16:170 
United Nations 19:28 
INTERNATIONAL DATE LINE 10:190 
longitude 11:356 
time zone 18:258 
INTERNATIONAL DEVELOPMENT 
ASSOCIATION 10:190 
World Bank 20:5 
INTERNATIONAL EXPOSITION OF 
MODERN ART (1913) see 
ARMORY SHOW 
INTERNATIONAL FALLS (Minnesota) 
10:190 
INTERNATIONAL FINANCE 
CORPORATION 10:190 
World Bank 20:4-5 
INTERNATIONAL GEOPHYSICAL YEAR 
10:190 
Antarctica 2:13 
geophysics 8:238 
International Years of the Quiet Sun 
10:194-195 
INTERNATIONAL GEOSPHERE- 
BIOSPHERE PROGRAM 10:190- 


191 
INTERNATIONAL LABOR ORGANIZATION 
10:191 


INTERNATIONAL LADIES’ GARMENT 
WORKERS’ UNION 10:191 
clothing industry 9:56 
Dubinsky, David 6:256 
INTERNATIONAL LAW 10:191-192 
air law 1:197 
airplane hijacking 1:207 
arbitration 2:70 
blockade 3:176 
Bluntschli, Johann Kaspar 3:187 
extradition 7:182 
extraterritoriality 7:186-187 
foreign service 7:402 
Geneva conventions 8:218 
genocide 8:219-220 
Grotius, Hugo 9:59 
human rights 9:369-370 
International Court of Justice 
10:189-190 
law 11:203 
maritime law 12:131 
neutrality 13:262-263 
piracy 15:23-24 
political science 15:i01 
prisoner of war 15:234 
privateering 15:236 
right of search 16:95 
sanctions 16:279 
Sea, Law of the 16:367 
seas, freedom of the 16:375 
space law 17:250 
territorial waters 18:191 
United Nations 19:27-30 
Vitoria, Francisco de 19:222 
war crimes 19:254 : 
INTERNATIONAL LONGSHOREMEN’S 
UNIONS 10:192 
Bridges, Harry 3:308 
INTERNATIONAL MONETARY FUNO 
10:192 
balance of payments 2:344 
Bretton Woods Conference 3:299 
exchange rate 7:167 
INTERNATIONAL ORGANIZATIONS 
flags 7:326 
See also specific organization 
names 
INTERNATIONAL RED CROSS see RED 
CROSS 


INTERNATIONAL RELATIONS see 
FOREIGN POLICY 
INTERNATIONAL STYLE (architecture) 

10:193 

American art and architecture 1:302 

architecture 2:94-95 

Art Deco 2:161-162 

Bauhaus 3:10, 3:12 

Belluschi, Pietro 3:66 

German art and architecture 8:256 

interior design 10:184-185 

Italian art and architecture 10:270 

Mendelsohn, Eric 12:257 

Mies van der Rohe, Ludwig 12:352- 
353 

modern architecture 13:3-6 

Neutra, Richard 13:262 

Niemeyer, Oscar 13:329 

O'Gorman, Juan 14:61 

Pisanello, Antonio 15:26 

Saarinen, Eero 16:228-229 

Stone, Edward Durell 17:381 
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Stubbins, Hugh 17:402 
INTERNATIONAL SYSTEM OF UNITS 
measurement 12:212 
metric system 12:302 
weights and measures 19:314 
INTERNATIONAL TRADE 10:193-194 
balance of payments 2:344 
bill of exchange 3:114 
boycott 3:262 
contraband 5:229 
Council for Mutual Economic 
Assistance 5:300 
customs union 5:381 
embargo 7:17 
European Community 7:143 
European Free Trade Association 
7:144 
Export-Import Bank 7:181 
farms and farming 7:215 
foreign policy 7:400-401 
free port 8:53 
free trade 8:54 
General Agreement on Tariffs and 
Trade 8:200-201 
international law 10:192 
International Trade Commission, 
U.S. 10:194 
most-favored-nation status 13:99- 
100 
Open Door Policy 14:100-101 
protectionism 15:250 
quota 15:336 
sanctions 16:279 
shipping 17:51-52 
Silk Road 17:80 
slavery 17:116, 17:118 
smuggling 17:133 
tariff 18:118 
tariff acts 18:118-119 
INTERNATIONAL TRADE COMMISSION, 
U.S. 10:194 
INTERNATIONAL TYPOGRAPHICAL 
UNION 10:194 
INTERNATIONAL WORKINGMEN’S 
ASSOCIATION see 
INTERNATIONAL, SOCIALIST 
INTERNATIONAL YEARS OF THE QUIET 
SUN 10:194-195 
INTERPERSONAL RELATIONSHIPS see 
SOCIAL PSYCHOLOGY 
INTERPOL 10:195 
police 15:95 
INTERPRETATION OF DREAMS, THE 
(book) 10:195 
Freud, Sigmund 8:88 
psychoanalysis 15:264, 15:265 
INTERSTATE COMMERCE COMMISSION 
10:195 
government regulation 8:383 
monopoly and competition 13:45 
railroad 15:375 
trucking industry 18:353 
INTERSTATE HIGHWAY SYSTEM 10:195 
roads and highways 16:107 
INTERSTELLAR MATTER 10:195-198 
cosmology 5:276 
nebula 13:235-236 
plasma physics 15:52 
stellar evolution 17:358-359 
INTERTIDAL LIFE 10:198-199 
swamp, marsh, and bog 18:53 


INTERNATIONAL SYSTEM OF UNITS 


INTESTINE 10:199-200 
appendix 2:51-52 
cathartic 4:186-187 
digestion, human 6:14] 
digestive system 6:143, 6:144 
diseases and disorders 
ascariasis 2:180 
colitis 5:88 
colon cancer 4:95, 4:97, 4:100 
constipation 5:208 
Crohn’s disease 5:342 
diarrhea 6:125 
diverticulosis 6:172 
dysentery 6:287 
enteritis 7:72-73 
food poisoning and infection 
7:385-386 
gastrointestinal tract disease 
8:180-181 
ileus 10:36 
indigestion 10:128 
drug administration 6:244, 6:245 
duodenum 6:269 
human body 9:364 
See also STOMACH 
INTIFADAH (Palestinian uprising) 
Arabs 2:66 
Arafat, Yasir 2:68 
Gaza Strip 8:186 
INTOLERABLE ACTS 10:200-201 
American Revolution 1:328 
North, Lord 13:360 
Quebec Act 15:330 
INTRACOASTAL WATERWAY 10:201 
Long Island Sound 11:354-355 
INTRAUTERINE DEVICE 
birth control 3:151 
INTROSPECTION 10:201 
consciousness 5:197 
INTROVERSION see EXTROVERSION- 
INTROVERSION 
INTRUSIVE ROCK see IGNEOUS ROCK 
INTUITION 10:201 
ethics 7:114 
INUIT see ESKIMO 
INVENTION 10:201-202 
patent 14:265 
technology 18:140 
INVERNESS (city in Scotland) 10:202 
INVERNESS (county in Scotland) 
10:202 
INVERSION (meteorology) 10:202 
INVERTEBRATE 10:202-206 
aging 1:172 
animal 1:392 
biological locomotion 3:127-128 
classification, biological 10:203- 
204 


brachiopod 3:263 
bryozoan 3:345 
coelenterate 5: 79-80 
entoproct 7:/3 
mollusk 13:20-22 
sponge 17:311-312 
evolution 7:161 
fossil record 10:203 
habitat 10:203 
hormone, animal 9:30/, 9:302 
shell 17:31-33 
structure 10:204-206 
circulatory system 4:399 


digestive system 6:144 
ear 6:291 

eye 7:188-189 

skeletal system 17:100 


See also specific invertebrate names 


INVESTITURE CONTROVERSY 10:206- 
207 
Anselm, Saint 2:4 
Callistus Il, Pope 4:43 
concordat 5:168 
Germany, history of 8:276, 8:277 
Gregory VII, Pope 9:47 
Henry IV, King of Germany and Holy 
Roman Emperor 9:209 
Matilda of Tuscany 12:190 
papacy 14:223 
Paschal Il, Pope 14:259 
INVESTMENT see SAVING AND 
INVESTMENT 
INVESTMENT BANKING 10:207 
banking systems 2:374 
INVISIBLE MAN (novel) see ELLISON, 
RALPH 
10 (celestial satellite) 10:207 
solar system 17:179 
IODINE 10:207-208 
goiter 8:343 
vitamins and minerals 19:221 
JON AND IONIZATION 10:208-209 
Arrhenius, Svante August 2:145 
chemical bond 4:286 
chemical symbolism and notation 
4:292-293 
detector, particle 6:107-108 
electricity 6:392 
interstellar matter 10:196 
ion exchange 10:209 
mass spectrometry 12:171 
plasma physics 15:51-53 
radiation 13:348 
Thomson, Sir Joseph John 18:234 
valence 19:108-109 
JON EXCHANGE 10:209 
ION PROPULSION see ROCKETS AND 
MISSILES 
ION PUMPS 
active transport 1:81 
IONESCO, EUGENE 10:209 
JONIA (Turkey) 10:209 
IONIAN SEA 10:209-210 
IONIC BONDING see CHEMICAL BOND 
IONIC ORDER 
architecture 2:88 


Byzantine art and architecture 3:4// 


capital (architecture) 4:116 

Greek architecture 9:28-29 
IONOSPHERE 10:210-211 

Appleton, Sir Edward Victor 2:53 
IOWA 10:211-216 

agriculture 10:214 

cities see specific city names 

economic activity 10:212, 10:214 

education 10:212 

flag 10:2/2 

government and politics 10:212, 

10:214 

history 10:214-216 

land 10:211, 10:212 

map 10:213 

people 10:211-212 

resources 10:211 


rivers, lakes, and waterways 10:211 
seal, state 10:2/2 
State Fair 4: 143 
vegetation and animal life 10:211 
IOWA (American Indians) 10:216 
IOWA CITY (lowa) 10:216 
IPECAC 10:216 
IPHIGENIA 10:216 
IPIUTAK 10:216 


IQ see INTELLIGENCE; PSYCHOLOGICAL 


MEASUREMENT 
IQBAL, MUHAMMAD 10:216-217 
IRAKLION (Greece) 10:217 
IRAN 10:217-221 
agriculture 10:219-220 
archaeology 2:79-80 
Persepolis 14:319 
art and architecture 10:218 
Islamic art and architecture 
10:256, 10:259 
Persian art and architecture 
14:322-325 
Royal Mosque (Isfahan) 2: 193 
cities see specific city names 
climate 10:217 
economic activity 10:218, 10:219 
education and health 10:218 
flag 10:2/8 
history 10:218, 10:220-221 
Abbas | 1:46 
Asia 2:207 
Elam 6:384 
lran-contra affair 10:221-222 
lran-lraq war 10:222 
lranian hostage crisis 10:222 
Khomeini, Ayatollah Ruhollah 
11:58 
Mosaddeq, Muhammad 13:90 
Muhammad Reza Shah Pahlavi 
13:122 
Nadir Shah 13:182-183 
Nasr al-Din Shah 13:198 
Rafsanjani, Hashemi 15:372 
Reza Shah Pahlavi (1878-1944) 
16:68 
Safavids 16:234-235 
World War | 20:15 
World War Il 20:29 
See also PERSIA, ANCIENT 
land 10:217 
languages 
Indo-Iranian languages 10:129 
literature see PERSIAN LITERATURE 
map 10:219 
people 10:217-218 
Bakhtiari 2:342 
Kurds 11:118 
physical features 
Elburz Mountains 6:385 
Zagros Mountains 20:98 
resources 10:217 
petroleum industry 14:346, 
14:350, 14:351 
rivers, lakes, and waterways 10:217 
Urmia, Lake 19:94 
vegetation and animal life 10:217 
IRAN-CONTRA AFFAIR 10:221-222 
foreign policy 7:401-402 
Iran-Iraq war 10:222 
Nicaragua 13:324 
Reagan, Ronald 15:401 
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United States, history of the 19:72 
IRAN-IRAQ WAR 10:222 
chemical and biological warfare 
4:286 
Shatt-al-Arab 17:26 
Syria 18:87 
IRANIAN HOSTAGE CRISIS 10:222 
Carter, Jimmy 4:157-158 
Muhammad Reza Shah Pahlavi 
ig: 12? 
IRAQ 10:223-226 
agriculture 10:225 
archaeology 
Jarmo 10:332 
Ur 19:82-83 
chemical and biological warfare 
4:286 
cities see specific city names 
climate 10:223 
economic activity 10:223, 10:224- 
Z 


25 
education 10:223, 10:224 
flag 10:223 
government 10:223, 10:225 
history 10:225-226 
Arab-Israeli Wars 2:58 
Asia 2:207 
Gulf war 9:86 
Hussein, Saddam 9:389 
Iran-Iraq war 10:222 
Kuwait 11:121 
World War Il 20:29 
See also MESOPOTAMIA 
land and resources 10:223 
map 10:225 
mining and manufacturing 10:225 
people 10:223-224 
Kurds 11:118 
rivers, lakes, and waterways 
Euphrates River 7:127 
Shatt-al-Arab 17:26 
Tigris River 18:253 
IREOELL, JAMES 10:226 
IRELANO 10:226-231 
art 10:229 
See also CELTIC ART 
cities see specific city names 
clan 5:31 
climate 10:227 
counties see specific county names 
dance 
jig 10:362 
economic activity 10:227, 10:229- 
230 


education 10:227, 10:229 
flag 10:227 
government 10:227, 10:230-231 
See also subheading political 
parties below 
history see IRELAND, HISTORY OF 
land and resources 10:226-227 
languages see CELTIC LANGUAGES 
literature see IRISH LITERARY 
RENAISSANCE; IRISH 
LITERATURE 
map 10:228 
Patrick, Saint 14:268 
people 10:227-229 
political parties 
Fianna Fail 7:252 
Fine Gael 7:276-277 


regions see specific region names 
religion 10:228 
rivers, lakes, and waterways 10:227 
Shannon, River 17:22 
shamrock 17:21 
sports 
hurling 9:386 
theater 
Abbey Theatre 1:46 
vegetation and animal life 10:227 
See also NORTHERN IRELAND 
IRELAND, HISTORY OF 10:231-234 
Black and Tans 3:165 
Collins, Michael 5:90-91 
Cosgrave (family) 5:272 
de Valera, Eamon 6:40-41 
Easter Rising 6:316-317 
Fenians 7:237 
Griffith, Arthur 9:52 
Home Rule Bills 9:279 
Irish Republican Army 10:237 
monasticism 
Columba, Saint 5:112 
Columban, Saint 5:112 
Orangemen 14:115 
Pale (settlement area) 14:194 
Parnell, Charles Stewart 14:253-254 
potato famine 6:164, 6:165, 7:206 
Sinn Fein 17:91-92 
Tara 18:117 
United Irishmen, Society of 19:18 
See also NORTHERN IRELAND 
IRELAND, NORTHERN see NORTHERN 
IRELAND 
IRENAEUS, SAINT 10:234 
IRENE, BYZANTINE EMPRESS 10:234 
Nicaea, councils of 13:322 
IRIAN JAYA (Indonesia) 10:235 
New Guinea 13:275 
IRIDIUM 10:235 
IRIS (botany) 10:235 
freesia 8:59 
saffron 16:236 
IRISH ART see CELTIC ART 
IRISH FREE STATE see IRELAND, 
HISTORY OF 
IRISH GAELIC LANGUAGE see CELTIC 
LANGUAGES 
IRISH LITERARY RENAISSANCE 
10:235-236 
Abbey Theatre 1:46 
Colum, Padraic 5:112 
drama 6:231 
Gregory, Isabella Augusta, Lady 9:46 
Hyde, Douglas 9:395 
Ireland 10:229 
lrish literature 10:237 
Moore, George 13:70 
O’Casey, Sean 14:28-29 
Robinson, Lennox 16:113 
Russell, George W. 16:202 
Synge, John Millington 18:80 
Yeats, William Butler 20: 73-74 
IRISH LITERATURE 10:236-237 
Abbey Theatre 1:46 
folklore 
Finn mac Cumhail 7:283 
Ireland 10:229 
Irish Literary Renaissance 10:235- 
236 


Joyce, James 10:398 


O'Connor, Frank 14:54 
Ossian 14:149 
Yeats, William Butler 20: 73-74 
See also as subheading under 
specific genres and 
movements; other specific 
author names and titles 
IRISH REPUBLICAN ARMY 10:237 
Black and Tans 3:165 
terrorism 18:192 
IRISH SEA 10:237 
IRISH SETTER 10:237-238 
IRISH TERRIER 10:238 
IRISH WATER SPANIEL 10:238 
IRISH WOLFHOUND 10:238 
IRKUTSK (USSR) 10:238 
IRON 10:239-240 
biological 
digestion, human 6:142 
hemoglobin 9:199-200 
nutritional-deficiency diseases 
14:17 
vitamins and minerals 19:221 
hematite 9:197 
iron and steel industry 10:241-245 
magnetism 12:45, 12:46 
magnetite 12:47 
wrought iron 20:53 
IRON AGE 10:240 
African prehistory 1:163-164 
Celtic art 4:218 
European prehistory 7:148-149 
Hallstatt 9:116-117 
La Tene 11:128 
lake dwelling 11:146-147 
metallurgy 12:288-289 
prehistoric humans 15:193 
technology, history of 18:142-143 
Zimbabwe Ruins 20:116 
IRON CHANCELLOR see BISMARCK, 
OTTO VON 
IRON CURTAIN 10:240 
cold war 5:84-86 
IRON-DEFICIENCY ANEMIA see ANEMIA 
IRON GATE 10:241 
IRON GUARD 10:241 
IRON LUNG 10:241 
respirator 16:55 
IRON AND STEEL INDUSTRY 10:241- 
245 


bridge (engineering) 3:304-307 
building construction 3:359-364 
cast-iron architecture 4:169-170 
casting 4:173 
history 
Bessemer, Sir Henry 3:94-95 
Carnegie, Andrew 4: 142 
Frick, Henry Clay 8:88-89 
Homestead Strike 9:281 
Industrial Revolution 10: 14/ 
manufacturing, history of 12:109 
Morgan (family) 13:77 
iron 10:239 
labor union 
United Steelworkers of America 
19:75 
metallurgy 12:289 
molybdenum 13:24 
pipe and pipeline 15:22 
stainless steel 17:328 
steel production and processing 


10:242, 10:243-245 
tempering 18:167 
technology, history of 18:/45-146 
IRONWEED 10:245 
IRONY 10:245 
narrative and dramatic devices 
13:196 
IROQUOIS LEAGUE 10:245-246 
Cayuga (American Indians) 4:207 
French and Indian Wars 8:70-73 
Handsome Lake 9:129 
Hiawatha 9:232 
Jesuit Martyrs of North America 


Johnson, Sir William 10:381 
Mohawk (American Indians) 13:14 
New York (state) 13:301 
Oneida 14:92 
Onondaga 14:94 
IRRADIATION see RADIATION THERAPY; 
RADIOLOGY 
IRRATIONAL NUMBER 10:246 
e6:288 
pi 14:413-414 
real number 15:402 
square root 17:319-320 
transcendental number 18:316 
IRRAWAOOY RIVER 10:246 
IRREVERSIBLE PROCESSES see 
REVERSIBLE AND 
IRREVERSIBLE PROCESSES 
IRRIGATION 10:246-248 
agriculture, history of 1:176 
Archimedes’ screw 2:86 
dam 5:413 
land reclamation 11:154 
windmills and wind power 19:381 
IRRITABLE BOWEL SYNDROME see 
COLITIS 
IRS see INTERNAL REVENUE SERVICE 
IRTYSH RIVER 10:248 
IRVING, EOWARO 10:248 
IRVING, SIR HENRY 10:248-249 
acting 1:80 
IRVING, JOHN 10:249 
IRVING, WASHINGTON 10:249 
American literature 1:315-316 
Knickerbocker group 11:85 
Rip Van Winkle 16:99 
Santa Claus 16:286 
IRWIN, JAMES B. 
space exploration 17:246 
ISAAC 10:249 
Abraham 1:54 
Rebecca 15:404 
ISAAC Il ANGELUS, BYZANTINE 
EMPEROR 10:249 
ISABELLA 1, QUEEN OF CASTILE 
(Isabella the Catholic) 10:249- 
250 
Columbus, Christopher 5:115 
Ferdinand Il, King of Aragon 7:238- 
239 
Spain, history of 17:272 
ISABELLA Il, QUEEN OF SPAIN 10:250 
Prim, Juan 15:216 
Spain, history of 17:274 
ISAIAH, BOOK OF 10:250 
Dead Sea Scrolls 6:4/-42 
ISCHEMIA 
stroke 17:399 
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ISERE RIVER 10:250-251 
ISFAHAN (Iran) 10:251 
ISHERWOOD, CHRISTOPHER 10:251 
ISHMAEL 10:251 
Abraham 1:54 
ISHTAR 10:251 
mythology 13:172 
ISIDDRE OF SEVILLE, SAINT 10:251 
ISIS (Egyptian deity) 10:251-252 
Osiris 14:146 
ISLAM 10:252-256 
Abbasids 1:46 
Abraham 1:54 
Abu Bakr 1:60 
Afghanistan 1:120 
Africa 1:134 
African Americans 1:150 
Afroasiatic languages 1:166, 1:168 
Ali 1:269 
Allah 1:274 
angel 1:379 
Arabian music 2:60-61 
Arabs 2:62-66 
art and architecture see ISLAMIC 
ART AND ARCHITECTURE 
Asia 2:194, 2:206 
Averroés 2:305 
Avicenna 2:310 
bath 3:5 
Bedouin 3:32 
Berbers 3:78 
Bukhari, al- 3:364 
calendar 4:25 
caliphate 4:36 
calligraphy 4:42 
circumcision 4.404 
Crusades 5:350-353 
dervish 6:97-98 
dietary laws 6:136 
doctrines and practices 10:254-256 
emir 7:22 
fakir 7:200 
Farabi, al- 7:209 
Ghazali, al- 8:293 
God 8:336-338 
harem 9:138-139 
hegira 9:188 
Hejaz (Saudi Arabia) 9:191 
history 10:252-254 
imam 10:48 
India, history of 10:79-80 
Ismailis 10:260 
Israel 10:265 
Jerusalem 10:346-348 
jihad 10:362 
Jordan 10:390-391 
Kaaba 11:3 
Khomeini, Ayatollah Ruhollah 11:58 
Koran 11:95 
logic 11:344 
mahdi 12:52 
map 10:255 
mathematics, history of 12:186-187 
Mecca (Saudi Arabia) 12:215-216 
medicine, history of 12:231 
Medina (Saudi Arabia) 12:238 
monotheism 13:46 
Moor 13:69 
Moriscos 13:79 
mosque 13:96-97 
Muhammad 13:120-121 


mullah 13:123-124 
Muslim League 13:162-163 
Ottoman Empire 14:156-158 
philosophy 14:376 
Ramadan 15:38] 
Safavids 16:234-235 
Saladin 16:253 
Sanusi, al- 16:289 
Saudi Arabia 16:308, 16:309, 
16:311 
Selim |, Sultan of the Ottoman 
Empire 16:390 
Sharia 17:23-24 
Shiites 17:41 
sin 17:87 
Spain, history of 17:270-271 
Sufism 18:6 
sultan 18:16 
Sunnites 18:26 
Ten Commandments 18:173 
Tuareg 18:362 
Umar | 18:411 
Umar, al-Hajj 18:411-412 
Umayyad (Great Mosque) of 
Damascus 5:414 
Umayyads 18:412 
Union of Soviet Socialist Republics 
19:10, 19:11 
Usman dan Fodio 19:98 
Wahhabism 19:241 
women in society 19:405 
Yugoslavia 20:92 
ISLAM, NATION OF see BLACK MUSLIMS 
ISLAM IN THE WEST, WORLD 
COMMUNITY OF see BLACK 
MUSLIMS 
ISLAMABAD (Pakistan) 10:256 
ISLAMIC ART AND ARCHITECTURE 
10:256-259 
dome 6:199 
glassware, decorative 8:323 
Indian art and architecture 10:85 
landscape painting 11:161 
minaret 12:371 
Moorish art and architecture 13: 7J- 
te 
mosque 13: 96-97 
Persian art and architecture 14:323- 


Taj Mahal 18:99 

tomb 18:284-285 
ISLAND 10:259-260 
ISLAND ARC 

plate tectonics 15:58-59 
ISLE OF MAN 10:260 
ISLE OF WIGHT 10:260 
ISMAIL PASHA 10:260 

Tawfig Pasha 18:126-127 
ISMAILIS 10:260 

Aga Khan 1:168 

Assassins 2:214 

Druzes 6:252 

Fatimids (dynasty) 7:221 
ISOBAR see ISOGRAM 
ISOCRATES 10:260-261 
ISOGLOSS 

geographical linguistics 8:226 
ISOGRAM 10:261 
ISDLATIONISM 10:261 

Japan, history of 10:322 
ISOMER 10:261 


molecule 13:18 
stereochemistry 17:363-364 
ISDMETRIC SYSTEM 10:261 
crystal 5:358 
ISOMETRICS 10:262 
ISOMORPH 10:262 
ISOPOD 10:262 
ISOPRENE see RUBBER 
ISOPTERA see TERMITE 
ISOSTASY 10:262 
Dutton, Clarence Edward 6:283 
lake, glacial 11:146 
ISOTHERM see ISOGRAM 
ISOTHERMAL PROCESS 10:262 
ISOTOPE 10:262-263 
Aston, Francis William 2:217 
biochemistry 3:122-123 
chemical symbolism and notation 
4:292-293 
deuterium 6:110 
element 6:411-412 
hydrogen 
tritium 18:345 
paleoclimatology 14:197 
radioactivity 15:364-365 
radiometric age-dating 15:369-370 
radium 15:371 
technetium 18:139 
transuranium elements 18:328 
ISOTRETINOIN 
acne 1:76 
ISOZAKI ARATA 10:263 
ISRAEL 10:263-268 
agriculture 2:266 
kibbutz 11:60 
cities see subheading Jerusalem; 
other specific city names 
dance 
hora 9:298 
economic activity 10:265 
education and health 10:265 
flag 10:264 
government 10:267 
intelligence operations 10:178 
socialism 17:160 
historic sites 
Gezer 8:290 
Hebron 9:185 
Lachish 11:136 
Masada 12:161-162 
Megiddo 12:243 
history 10:267 
Arab-Israeli Wars 2:57-59 
Begin, Menachem 3:45 
Ben-Gurion, David 3:67-68 
Ben Zvi, Itzhak 3:68 
Eban, Abba 6:318 
Gaza Strip 8:186 
Jews 10:356, 10:360, 10:361 
Meir, Golda 12:244 
Palestine 14:205-207 
Palestine Liberation Organization 
14:207-208 
Peres, Shimon 14:308 
Rabin, Yitzhak 15:339 
Shamir, Yitzhak 17:21 
Sharon, Ariel 17:26 
Jerusalem 10:347, 10:348 
land 10:263-264 
language 10:264 
Hebrew language 9:183-184 


literature see HEBREW AND YIDDISH 
LITERATURE 
map 10:265 
people 10:264 
physical features 
Esdraelon, Plain of 7:101 
Negev 13:237 
Sharon, Plain of 17:26 
Tabor, Mount 18:90 
religion 10:265 
See also JUDAISM 
rivers, lakes, and waterways 
Jordan River 10:393 
space programs, national 17:261 
West Bank 19:326 
See also ISRAEL, KINGDOM OF; 
JUDAH, KINGDOM OF; ZIONISM 
ISRAEL, KINGDOM OF 10:268 
Ahab, King of 1:186 
Ahaz, King of 1:189 
Bible 3:102 
David, King of Israel 6:26 
Edom 6:342 
Ephraim 7:80 
Hazor 9:168 
Jeroboam |, King of Israel 10:345- 
346 


Jews 10:356, 10:357 
map 3:104 
Palestine 14:205 
Rehoboam, King of Israel 16:13 
Saul, King of Israel 16:312 
Solomon, King of Israel 17:183 
Ten Lost Tribes of Israel 18:173-174 
ISRAELI-ARAB WARS see ARAB-ISRAELI 
WARS 
ISTANBUL (Turkey) 10:268-269 
art and architecture 
Hagia Sophia 3:4//, 3:412, 9:105 
Islamic art and architecture 
10:256-259 
Turkey 18:380, 18:381 
See also CONSTANTINOPLE, LATIN 
EMPIRE OF 
ISTRIA 10:269 
ITAGAKI TAISUKE 10:269 
ITAIPU DAM 5:413 
ITALIAN ART AND ARCHITECTURE 
10:269-273 
academies of art 1:63-64 
architecture 2:91, 2:92, 2:93 
Berenson, Bernard 3:79 
campanile 4:61 
Fontana, Domenico 7:381 
fresco painting 8:85-86 
futurism 8:135-136 
Gothic art and architecture 8:371, 
8:372 
graphic arts 8:402 
landscape architecture 11:160 
Mannerism (art) 12:102 
painting 14:185 
Palladio, Andrea 14:208-209 
sculpture 16:364-365, 16:366 
Uffizi 18:403 
See also RENAISSANCE ART AND 
ARCHITECTURE; ROMAN ART 
AND ARCHITECTURE; 
subheading Italy under specific 
art forms and movements; 
specific artist names 


ITALIAN LANGUAGE see ROMANCE 


LANGUAGES 


ITALIAN LITERATURE 10:273-275 


commedia dell’arte 5: 124 
Dante Alighieri 6:13-14 
Divine Comedy, The 6:172-173 
neorealism 13:243 
novella and novelette 13:404 
See also LATIN LITERATURE; other 
specific author names 


ITALIAN MUSIC 10:276-277 


madrigal 12:37 
Gesualdo, Carlo 8:287-288 
opera 14: 101-102, 14:103, 14:104 
Scarlatti (family) 16:326 
See also other specific composer 
and musician names 


ITALIAN WARS 10:278 


Charles V, Holy Roman Emperor 
4:268-269 
Charles VIII, King of France 4:266 


ITALO-TURKISH WAR 10:278 
ITALY 10:278-284 


archaeology 
Herculaneum 9:216-217 
Pompeii 15:120-121 
See also AEGEAN CIVILIZATION; 
ETRUSCANS; ROME, ANCIENT 
art and architecture see ITALIAN ART 
AND ARCHITECTURE; 
RENAISSANCE ART AND 
ARCHITECTURE; ROMAN ART 
AND ARCHITECTURE 
cities 10:282 
See also specific city names 
climate 10:279, 10:28! 
dance 
tarantella 18:117 
economic activity 10:282-284 
education 6:343, 10:282 
flag 10:279 
government 10:284 
communism 9:138 
health 10:282 
history see ITALY, HISTORY OF; 
ROME, ANCIENT; specific city- 
state names 
land 10:278-279, 10:281 
languages 
Romance languages 16:144 
literature see ITALIAN LITERATURE: 
LATIN LITERATURE 
map 10:280 
music see ITALIAN MUSIC; 
RENAISSANCE MUSIC; specific 
composer and musician names 
people 10:281-282 
physical features 
Apennines 2:43 
Elba 6:384-385 
Stromboli 17:399 
Vesuvius 19:162 
regions see specific region names 
religion 10:281 ‘ 
rivers, lakes, and waterways 10:281 
Adige River 1:95 
Avernus, Lake 2:305 
Garda, Lake 8:167 
Lugano, Lake 11:391 
Maggiore, Lake 12:40 
Po River 15:76 


Rubicon River 16:190 
Tiber River 18:246 
theater 
theater, history of the 18:211 
Vaiont Dam 19:108 
vegetation and animal life 10:281 
wine 19:383 
ITALY, HISTORY OF 10:284-289 
Borgia (family) 3:232-233 
civil law 5:5 
condottieri 5:170 
cooking 5:237 
cosmetics 5:273 
costume 9:287-288 
D’Annunzio, Gabriele 6:13 
de Gasperi, Alcide 6:35-36 
Este (family) 7:109 
Etruscans 10:284-285 
fascism 7:217-218 
foreign service 7:402 
Garibaldi, Giuseppe 8:173-174 
Gonzaga (family) 8:359 
Guelphs and Ghibellines 9:76 
historians 
Sismondi, Jean Charles Léonard 
Simonde de 17:97 
Italian Wars 10:278 
Italo-Turkish War 10:278 
Kingdom of Italy 10:288 
Lombards 11:347 
maps 10:286, 10:288 
Medici (family) 12:221-222 
Moro, Aldo 13:81 
Mussolini, Benito 13:163-164 
Normans 13:359 
Orlando, Vittorio Emanuele 14:139 
Papal States 14:226 
Renaissance 10:286-287, 16:29-30 
Revolutions of 1848 16:65 
Risorgimento 16:99-100 
Robert Guiscard 16:109 
Sardinia, Kingdom of 16:294-295 
Scala (family) 16:321 
Seven Weeks’ War 16:411 
Sforza (family) 17:15 
socialism 17:159 
titles of nobility and honor (table) 
18:268 
Triple Alliance 18:343 
unification 10:287-288 
Victor Emmanuel Il, King of Italy 
19:167-168 
Victor Emmanuel Ill, King of Italy 
19:168 
Villanovans 19:202 
World War | see WORLD WAR | 
World War Il see WORLD WAR II 
See also ROME, ANCIENT; specific 
city-state names 
ITHACA (Greece) 10:289 
ITHACA (New York) 10:289 
ITHOME see MESSENE (Greece) 
ITO HIROBUMI 10:289 
ITTEN, JOHANNES 
Bauhaus 3:10, 3:12 
ITURBI, JOSE 10:290 
ITURBIDE, AGUSTIN DE 10:290 
IUD see INTRAUTERINE DEVICE 
IVAN III, GRAND DUKE OF MOSCOW 


10:290 
IVAN IV, GRAND DUKE OF MOSCOW 
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AND TSAR OF RUSSIA (Ivan the 
Terrible) 10:290-291 
Russia/Union of Soviet Socialist 
Republics, history of 16:204 
IVANHOE (novel) 10:291 
IVANOV, LEV IVANOVICH 10:291 
IVES, BURL 10:291 
IVES, CHARLES 10:291 
American music 1:324 
IVORY COAST 10:291-293 
economic activity 10:292-293 
flag 10:292 
history and government 10:293 
land and people 10:292 
map 10:293 
IVORY AND IVORY CARVING 10:293- 
294 
Byzantine art and architecture 3:413 
Carolingian art and architecture 
4.148 
elephant 6:413 
scrimshaw 16:360-361 
sculpture 16:352 
IVY 10:294-295 
IVY LEAGUE 10:295 
Brown University 3:333 
Columbia University 5:113 
Cornell University 5:263 
Dartmouth College 6:19-20 
Harvard University 9:152 
Pennsylvania, University of 14:299- 
300 
Princeton University 15:228 
Yale University 20:68 
IWO JIMA 10:295 
World War Il 20:41 
IWW see INDUSTRIAL WORKERS OF THE 
WORLD 
IXION 10:295 
IXTACIHUATL 10:295 
IZAPA (Mexico) 10:295 
pre-Columbian art and architecture 
15:177 
IZMIR (Turkey) 10:295 
IZVESTIA (periodical) 10:295 


J 


J (letter) 10:296 
JABBAR, KAREEM ABDUL see ABDUL- 
JABBAR, KAREEM 
JABIR IBN HAYYAN see GEBER 
JABOTINSKY, VLADIMIR 10:296 
JACANA 10:296 
JACK (fish) 
pilot fish 15:15 
pompano 15:119-120 
JACK (mechanism) 10:296 
JACK-0’-LANTERN (fungus) 10:296 
JACK-IN-THE-PULPIT 10:296-297 
JACK THE RIPPER 10:297 
JACKAL 10:297 
JACKHAMMER 
pneumatic systems 15:/6 
JACKS (game) 10:297 
JACKSON (Michigan) 10:297 
JACKSON (Mississippi) 10:297 
JACKSON, ALEXANDER YOUNG 10:297 
JACKSON, ANDREW 10:298-300 
Bank of the United States 2:373 


Biddle, Nicholas 3:110 

Clay, Henry 5:39-40 

Creek (American Indians) 5:324 

Democratic party 6:75-76 

Kitchen Cabinet 11:80 

nullification 14:3 

United States, history of the 19:55, 
19:57-58 

Van Buren, Martin 19:114-115 

vice-president of the United States 
19:165-166 

War of 1812 19:256 

Whig party (United States) 19:345- 
346 


JACKSON, GLENDA 10:300 
JACKSON, HENRY M. 10:300 
JACKSON, JESSE L. 10:300 
African Americans 1:149, 1:150 
JACKSON, MAHALIA 10:300 
JACKSON, MICHAEL 10:300 
JACKSON, REGGIE 10:300-301 
JACKSON, ROBERT HOUGHWOUT 
10:301 
JACKSON, SHIRLEY 10:301 
JACKSON, STONEWALL 10:301 
Bull Run, Battles of 3:370 
Civil War, U.S. 5:16-18, 5:23 
United States, history of the 19:60 
JACKSON HOLE (Wyoming) 10:301 
JACKSONVILLE (Florida) 10:302 
JACOB 10:302 
Rachel 15:343 
JACOB, FRANCOIS 10:302 
operon 14:105 
JACOB, GEORGES 
Empire style 7:24 
JACOBEAN LITERATURE 10:302 
Beaumont, Francis, and Fletcher, 
John 3:26 
drama 6:228-229 
Middleton, Thomas 12:351 
Tourneur, Cyril 18:304 
JACOBI, FRIEDRICH HEINRICH 10:302 
JACOBINS 10:302 
French Revolution 8:81 
Marat, Jean Paul 12:117-118 
JACOBITE CHURCH 10:302-303 
Malabar Christians 12:63 
Monophysitism 13:43 
JACOBITES 10:303 
Scotland 16:356 
Stuart, James Francis Edward 
17:401 
JACOB’S LADDER 10:303 
JACOB’S PILLOW DANCE FESTIVAL 
10:303 
JACOB’S STAFF 10:303 
Levi ben Gershon 11:260 
navigation 13:222 
JACOBSEN, ARNE 10:303 
JACQUARD, JOSEPH MARIE 10:303 
loom 11:358 
textile industry 18:202 
JACQUELINE OF HAINAUT 10:303-304 
JACQUERIE 10:304 
Charles V, King of France 4:266 
JADE 10:304 
Chinese art and architecture 4:352 
JADEITE see JADE 
JADWIGA, QUEEN OF POLAND 10:304 
Jagello (dynasty) 10:304 


270 JAFFA 


JAFFA see TEL AVIV-JAFFA 
JAGELLO (dynasty) 10:304 
Jadwiga, Queen of Poland 10:304 
Sigismund |, King of Poland 17:72- 
13 
Sigismund Il, King of Poland 17:73 
JAGUAR 10:304-305 
cat family 4:180 
JAHANGIR, MOGUL EMPEROR OF INDIA 
10:305 
JAHN, FRIEDRICH LUOWIG 10:305 
gymnastics 9:95 
JAI ALAI 10:305 
JAINISM 10:305-306 
Asia 2:204 
India, history of 10:78 
nirvana 13:342 
JAIPUR (India) 10:306 
JAKARTA (Indonesia) 10:306 
JAKOBSON, ROMAN 10:306 
JALAPA (Mexico) 10:306 
JALISCO (Mexico) 10:306-307 
JAM AND JELLY 10:307 
pectin 14:283 
JAMAICA 10:307-308 
Bustamante, Sir Alexander 3:399 
economic activity 10:308 
flag 10:307 
government 10:308 
history 10:308 
Manley (family) 12:100 
Seaga, Edward 16:372 
land 10:307-308 
map 10:308 
people 10:308 
Rastafarians 15:390 
reggae 16:12 
JAMAL AL-OIN AL-AFGHANI 10:308 
JAMES, SAINT (the “brother” of Jesus) 
10:308-309 
JAMES, SAINT (James the Great) 
10:309 
JAMES, SAINT (James the Lesser) 


JAMES, EPISTLE OF 10:309 
JAMES, HENRY 10:309-310 
American literature 1:377, 1:318 
Austen, Jane 2:266 
emotion 7:22 
novel 13:403 
novella and novelette 13:404 
JAMES, JESSE 10:310 
Younger brothers 20:87 
JAMES, P. D. 10:310 
JAMES, THOMAS 10:310 
JAMES, WILLIAM 10:310-311 
pragmatism 15:173 
psychology, history of 15:272 
JAMES BAY 10:311 
JAMES RIVER 10:311 
JAMES |, KING OF ARAGON (James the 
Conqueror) 10:311 
JAMES II, KING OF ARAGON 10:311 
JAMES |, KING OF ENGLAND 10:311- 
312 
Fawkes, Guy 7:226 
London Company 11:353 
Puritanism 15:303 
Raleigh, Sir Walter 15:38 
Scotland 16:356 
JAMES II, KING DF ENGLAND, 


SCOTLAND, ANO IRELAND 
10:312 


Berwick, James Fitzjames, Duke of 
3:93 


Glorious Revolution 8:329 
Jacobites 10:303 
Monmouth, James Scott, Duke of 


JAMES 1, KING OF SCOTLAND 10:312- 
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JAMES IV, KING OF SCOTLANO 10:313 
JAMES V, KING OF SCOTLAND 10:313 


JAMES VI, KING OF SCOTLAND see 
JAMES |, KING OF ENGLAND 


JAMESON, SIR LEANDER STARR 10:313 


South African War 17:211 
JAMESTOWN (Virginia) 10:313 
London Company 11:353 
Pocahontas 15:76-77 

Powhatan 15:172 
Rolfe, John 16:136 
slavery 17:116 
Smith, John 17:129 


United States, history of the 19:49 


JAMISON, JUDITH 10:313 
JAMMU AND KASHMIR see KASHMIR 
JANACEK, LEOS 10:313-314 | 
JANE EYRE (novel) see BRONTE 
(family) 
JANISSARIES 10:314 
Mehmed Il, Sultan 12:243 
Murad |, Sultan of the Ottoman 
Empire 13:131 
Murad Il, Sultan of the Ottoman 
Empire 13:131 
Ottoman Empire 14:156, 14:157 
JANNINGS, EMIL 10:314 
JANSENISM 10:314 
Louis XIV, King of France 11:372 
Pascal, Blaise 14:258-259 
Racine, Jean 15:344 
Saint-Cyran, Abbé de 16:241 
JANSKY, KARL 10:314-315 


astronomy and astrophysics 2:226 


radio astronomy 15:352 
JANSSEN, HANS AND ZACHARIAS 
microscope 12:337 
JANUS 10:315 
JAPAN 10:315-320 
arts 10:319 
dance 6:8, 6:9 
See also JAPANESE ART AND 
ARCHITECTURE; JAPANESE 


LITERATURE; JAPANESE MUSIC; 


subheading theater below 

baseball 

Oh, Sadaharu 14:61 
cities 10:318 

See also specific city names 
climate 10:317 
economic activity 10:319-320 
education 6:346, 10:319 
energy and power 

nuclear energy 13:407 
fishing 

whaling 19:340 
flag 10:315 
foreign aid 7:400 
garden 8:168 
geisha 8:190 
government 10:320 


hara-kiri 9:133 

health 10:319 

history see JAPAN, HISTORY OF 

housing 9:337 

land and resources 10:315, 10:317- 
318 


language see JAPANESE LANGUAGE 


literature see JAPANESE LITERATURE 


manufacturing 2:199 
automotive industry 2:198, 2:300, 
2:302, 2:303 
video 19:173 
map 10:3/6 
marriage 12: 135 
martial arts 12:147, 12:148 
medicine, traditional 12:236 
music see JAPANESE MUSIC 
navy 13:226 
Yukikaze 6: 107 
people 10:318-319 
Ainu 1:192 
migration to the United States 
10:49 
physical features 
Fuji, Mount 8:109 
population 15:128, 15:130 
regions see specific region names 
religion 10:318 
Buddhism 3:352, 3:353, 3:355 
Nichiren 13:325 
Pure Land Buddhism 15:302 
Shinto 17:42 
Zen Buddhism 20:107 
rivers, lakes, and waterways 
Inland Sea 10:158 
space programs, national 17:259 
sports 
wrestling 20:47 
tea ceremony 18:134 
theater 
Bunraku 3:374 
Kabuki 11:4 
No drama 13:347 
theater, history of the 18:22, 
18:213 
trade 10:320 
international trade 10:194 
transportation 10:320 
railroad 15:377, 15:378, 15:379 
vegetation and animal life 10:317- 
318 


JAPAN, HISTORY OF 10:320-325 


Asia 2:203-208 

cooking 5:238 

erotica 7:98 

Hara Takashi 9:133 

Harris, Townsend 9:146 
Hatoyama Ichiro 9:155 
Hideyoshi 9:234-235 
Hirohito, Emperor of Japan 9:249 
Itagaki Yaisuke 10:269 

Ito Hirobumi 10:289 

Jingo 10:365 

Kato Takaaki 11:26 
Katsura Taro 11:26 

Konoe Fummimaro 11:94 
MacArthur, Douglas 12:5 
Manchuria 12:90 

Meiji Restoration 12:244 
Nakasone, Yasuhiro 13:185 
Nara Period 10:321 


Nobunaga 13:352 

Ozaki Yukio 14:169 

Perry, Matthew Calbraith 14:318- 
319 


post-World War II 10:324-325 
Russo-Japanese War see RUSSO- 
JAPANESE WAR 
samurai 16:270 
Sato Eisaku 16:305 
shogun 17:56 
Shotoku Taishi 17:60 
Sino-Japanese Wars see SINO- 
JAPANESE WARS 
Tanaka Giichi 18:104 
Tanaka Kakuei 18:104 
Tokugawa (family) 18:278 
women in society 19:404, 19:405 
World War | 20:14, 20:24 
World War || see WORLD WAR II 
Yamato period 10:321 
Yoritomo 2:203, 20:82 
Yoshida Shigeru 20:84 
JAPAN, SEA OF 10:325 
JAPANESE AMERICANS see ASIAN 
AMERICANS; NISEI 
JAPANESE ART AND ARCHITECTURE 
10:325-330 
calligraphy 4:41, 4:42 
castle 4:175 
folk art 7:373, 7:374 
Hiroshige 9:249 
interior design 10:183 
ivory and ivory carving 10:294 
kite (object) 11:80 
netsuke 13:260 
pagoda 14:180 
paper folding 14:229-230 
pottery and porcelain 15: 158 
Sharaku 17:23 
Taiga 18:95-96 
Tange, Kenzo 18:105-106 
temple 18:/72 
Tessai 18:193 
Ukiyo-e 18:406-407 
woodcuts and wood engravings 
19:411 
See a/so other specific artist names 
JAPANESE BEETLE 10:330 
beetle 3:43, 3:44 
JAPANESE CHIN 10:330 
JAPANESE GIANT SALAMANDER 10:330 
JAPANESE LANGUAGE 10:330 
Japan 10:318 
JAPANESE LITERATURE 10:330-331 
Abe Kobo 1:48 
Dazai Osamu 6:34 
Enchi Fumiko 7:27 
No drama 13:347 
See also other specific author 
names 
JAPANESE MUSIC 10:331-332 
gong 8:358 
koto 11:108 
JAPANESE PAGOOA TREE 10:332 
JARMO (Iraq) 10:332 
JARRELL, RANOALL 10:333 
JARRY, ALFRED 10:333 
JARUZELSKI, WOJCIECH 10:333 
communism 5:135 
JARVIS, GREGORY 
Space Shuttle 17:263 


JASMINE 10:333 
JASON 10:333 
Golden Fleece 8:348 
JASPER 10:333-334 
JASPERS, KARL 10:334 
JAUNDICE 10:334 
hepatitis 9:210 
liver 11:326 
JAURES, JEAN 10:334 
JAVA (Indonesia) 10:334-335 
batik 3:6-7 
Malayo-Polynesian languages 12:67 
JAVA MAN 10:335 
JAVA SEA 10:335 
Sunda Strait 18:25 
JAVACHEFF, CHRISTO see CHRISTO 
JAVANESE LANGUAGE see MALAYO- 
POLYNESIAN LANGUAGES 
JAVELIN see TRACK AND FIELD 
JAVITS, JACOB K. 10:335 
JAW 
carnivore 4: 144 
muscle 13:127 
skeletal system 17:102 
skeleton, human 17:103 
skull 17:109 
teeth 18: 148 
TMJ syndrome 18:271 
JAWORSKI, LEON 10:335 
JAY 10:335-336 
JAY, JOHN 10:336 
Federalist, The 7:230 
JAYCEES INTERNATIONAL 10:336 
JAY’S TREATY 10:336 
XYZ Affair 20:66 
JAZZ 10:336-339 
African Americans 1:149 
American music 1:324 
Armstrong, Louis 2:137 
bebop 3:28 
Beiderbecke, Bix 3:48 
boogie-woogie 3:218 
Brubeck, Dave 3:335 
Christian, Charlie 4:375 
Cole, Nat King 5:86 
Coleman, Ornette 5:86-87 
Corea, Chick 5:256 
Davis, Miles 6:30 
Ellington, Duke 7:13 
Fitzgerald, Ella 7:312 
Gillespie, Dizzy 8:305 
Hammond, John 9:123 
Hampton, Lionel 9:124 
Hawkins, Coleman 9:163 
Henderson, Fletcher 9:201 
Hines, Earl 9:246-247 
Holiday, Billie 9:27 
Krupa, Gene 11:113 
Marsalis (family) 12:141 
Mingus, Charles 12:377 
Modern Jazz Quartet 13:10 
Monk, Thelonious 13:38 
Morton, Jelly Roll 13:89 
Newport Jazz Festival 13:315 
Oliver, King 14:83 
Parker, Charlie 14:249 
Peterson, Oscar 14:339 
rock music 16:115, 16:117 
salsa 16:260 
saxophone 16:320-321 
swing (music) 18:66 


Tatum, Art 18:126 
Taylor, Cecil 18:129 
variations 19:125 
Vaughan, Sarah 19:129 
Waller, Fats 19:248 
Whiteman, Paul 19:353 
Wilson, Teddy 19:375 
Young, Lester 20:85 

JAZZ JOURNALISM 
newspaper 13:317 

JEEP 10:339 

JEFFERS, ROBINSON 10:339 

JEFFERSON, TERRITORY OF see 

COLORADO 

JEFFERSDN, THOMAS 10:339-342 

Adams, John 1:87 


American art and architecture 1:300 


archaeology 2:82 

Burr, Aaron 3:390 

civil rights 5:6 

Declaration of Independence 6:50- 
52 


Democratic party 6:75 
Kentucky and Virgina Resolutions 
11:45 
Lewis and Clark Expedition 11:263- 
264 
Louisiana Purchase 11:380 
Madison, James 12:34-35 
Marburyv. Madison 12:119 
Monroe, James 13:47 
Monticello 13:61 
presidency 10:341-342 
state rights 17:345 
United States, history of the 19:54, 
19:55 
vice-president of the United States 
19:164-165 
Virginia 19:212 
Virginia, University of 19:214 
JEFFERSON AIRPLANE 10:342 
JEFFERSON CITY (Missouri) 10:342 
JEFFOROS, THOMAS 10:342 
JEFFRIES, JAMES J. 10:342 
JEHOSHAPHAT, KING OF JUDAH 10:342 
JEHOVAH see GOD 
JEHOVAH’S WITNESSES 10:342-343 
Russell, Charles Taze 16:20/ 
JEHU, KING OF ISRAEL 10:343 
JELLYFISH 10:343 
JEMISON, MARY 10:343 
JENA (Germany) 10:343-344 
JENKINS, CHARLES FRANCIS 10:344 
JENKINS, ROY 10:344 
JENKINS’ EAR, WAR OF 
French and Indian Wars 8:72 
JENNER, BRUCE 10:344 
JENNER, EDWARD 10:344 
cowpox 5:311 
diseases, animal 6:161 
immunity (biology) 10:51 
smallpox 17:126 
vaccination 19:107 
vaccinia 19:107 
JENNEY, WILLIAM LEBARON 10:344 
skyscraper 17:112 
JENRETTE, JOHN 
ABSCAM 1:56 
JENSEN, ARTHUR 10:344 
JERBOA 10:344 
JEREMIAH, BOOK OF 10:344-345 


JEREZ DE LA FRONTERA (Spain) 
10:345 


JERICHO 10:345 
JERITZA, MARIA 10:345 
JERNE, NIELS K. 10:345 
JEROBOAM I, KING OF ISRAEL 10:345- 
346 
JERDME, SAINT 10:346 
JEROME OF PRAGUE 10:346 
JERSEY (Channel Islands) 10:346 
JERSEY (textile) 10:346 
JERSEY CATTLE see CATTLE AND 
CATTLE RAISING 
JERSEY CITY (New Jersey) 10:346 
JERUSALEM (Israel) 10:346-348 
Israel 10:267-268 
Jews 10:357-358 
Palestine 14:205 
religious landmarks 
Dome of the Rock 10:258, 10:347 
Gethsemane 8:288 
Zion 20:117 
JERUSALEM, LATIN KINGOOM OF 
10:348 
Crusades 5:352-353 
Hospitalers 9:320 
Palestine 14:205 
JERUSALEM ARTICHOKE 10:348 
JESPERSEN, OTTO 10:348 
JESTER see FOOL 
JESUIT MARTYRS OF NORTH AMERICA 
10:348-349 
Brébeuf, Saint Jean de 3:295 
Jogues, Saint Isaac 10:366 
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JOHNSON, EMILY PAULINE 10:376 
JOHNSDN, EYVINO 10:376 
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JUDO see MARTIAL ARTS 
JUGENDSTIL 
German art and architecture 8:256 
JUGURTHA, KING OF NUMIDIA 10:405 
JUILLIARD SCHOOL, THE 10:405 
Kiesler, Frederick John 11:65 
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rings 10:411, 10:412-413 
satellites 10:411-412 
Europa 7:128 
lo 10:207 
solar system 17:178, 17:179 
space exploration 
Galileo (spacecraft) 8:148 
Pioneer 15:21 
Voyager 19:235-236 
JUPITER (rocket) 10:413 
rockets and missiles 16:122 
JURA (mountain range) 10:413 
JURASSIC PERIOD see EARTH, 
GEOLOGICAL HISTORY OF 
JURISDICTION see COURT 
JURISPRUDENCE see LAW 
JURY 10:413-414 
common law 5:125 
court 5:304, 5:305 
criminal justice 5:335 
grand jury 8:396 
trial 18:337 
JUSTICE, U.S. DEPARTMENT OF 10:414 
attorney general 2:257 
JUSTICE OF THE PEACE 10:414 
JUSTIN MARTYR, SAINT 10:414 
JUSTINE see SADE, MARQUIS DE 
JUSTINIAN CODE 10:414 
civil law 5:5 
Roman law 16:142 
JUSTINIAN I, BYZANTINE EMPEROR 
10:414-415 
Byzantine Empire 3:414 
Justinian Code 10:414 
law, history of 11:204 


Procopius of Caesarea 15:239 
JUTE 10:415 
JUTLAND 10:415 
JUTLAND, BATTLE OF see WORLD WAR | 
JUVENAL 10:415 
satire 16:304 
JUVENILE DELINQUENCY 10:415 
crime 5:332 
minor 12:389 
JUVENILE HORMONE see 
METAMORPHOSIS 


K 


K (letter) 11:3 
K2 (mountain) 11:3 
K-MESON see KAON 
KAABA 11:3 

Arabs 2:64 

Islam 10:253 

Mecca (Saudi Arabia) 12:215 
KABALEVSKY, OMITRI 11:3 
KABBALAH 11:3-4 

Hasidism 9:153 

Judaism 10:402-403 

Luria, Isaac ben Solomon 11:403 

Luzzatto, Moses Hayyim 11:409 

messiah 12:282 

philosophy 14:376 
KABUKI 11:4 

Sharaku 17:23 

theater, history of the 18:2/2, 

18:213 

KABUL (Afghanistan) 11:4 
KACHINA 11:4 
KAOAR, JANOS 11:4 
KAEL, PAULINE 11:4-5 
KAESONG (North Korea) 11:5 
KAFFIR CAT 11:5 
KAFIR 11:5 
KAFIR| LANGUAGE 

Indo-Iranian languages 10:129 
KAFKA, FRANZ 11:5 

Brod, Max 3:321 

Castle, The 4:175 
KAHANE, MEIR 

Jewish Defense League 10:356 
KAHN, ALBERT 11:5-6 
KAHN, LOUIS 11:6 
KAIFENG (K’ai Feng) (China) 11:6 
KAIFU TOSHIKI 11:6 
KAISER, GEORG 11:6 
KAISER, HENRY JOHN 11:6 
KALA-AZAR see LEISHMANIASIS 
KALAHARI DESERT 11:6 
KALAMAZOO (Michigan) 11:7 
KALB, JOHANN 11:7 
KALE 11:7 

vegetable 19:133 
KALEVALA 11:7 
KALGOORLIE (Australia) 11:7 
KALI 11:7 
KALIOASA 11:7 
KALINE, AL 11:7-8 
KALININ (USSR) 11:8 
KALININGRAO (USSR) 11:8 
KALLMAN, CHESTER 

Auden, W. H. 2:259 
KALLMANN, FRANZ 

behavioral genetics 3:46-47 


KAMASUTRA (book) 11:8 
KAMCHATKA PENINSULA 11:8 
KAMEHAMEHA (dynasty) 11:8 
Hawaii (state) 9:161 
KAMENEV, LEV BORISOVICH 11:9 
KAMI (deities) 
Shinto 17:42 
KAMIKAZE 
Japan, history of 10:324 
World War II 20:41 
Zero (aircraft) 20:109 
KAMINALJUYU 11:9 
KAMLOOPS (British Columbia) 11:9 
KAMPALA (Uganda) 11:9 
KAMPUCHEA see CAMBODIA 
KANCHENJUNGA 11:9 
KANOAHAR (Afghanistan) 11:9 
KANDINSKY, WASSILY 11:9-10 
abstract art 1:57, 1:58 
abstract expressionism 1:58 
Bauhaus 3:12 
modern art 13:7 
Russian art and architecture 16:213 
KANOY (Sri Lanka) 11:10 
KANE, PAUL 11:10 
KANEM-BORNU 11:10-11 
Africa 1:139 
K’ANG-HSI see KANGXI, EMPEROR OF 
CHINA 
KANG YOUWEI (K’ang Yu-wei) 11:11 
KANGAROO 11:11 
wallaby 19:246 
KANGAROO RAT 11:11-12 
KANGXI, EMPEROR OF CHINA (K’ang- 
hsi) 11:12 
KANO (family of Japanese painters) 
see EITOKU; MOTONOBU 
KANO (Nigeria) 11:12 
Nigeria 13:335 
KANPUR (India) 11:12 
KANSA (American Indians) 11:12 
KANSAS 11:12-18 
agriculture 11:16 
cities see specific city names 
climate 11:13 
economic activity 11:13, 11:16-17 
education 11:13, 11:15-16 
flag 11:13 
government 11:13, 11:17 
history 11:17-18 
Civil War, U.S. 5:11 
Emigrant Aid Company 7:21 
Lane, James Henry 11:165 
Nation, Carry Amelia 13:200 
Robinson, Charles 16:112 
land and resources 11:12-15 
map 11:14 
people 11:13, 11:15-16 
rivers, lakes, and waterways 11:13, 
11:15 
seal, state 11:13 
vegetation and animal life 11:15 
KANSAS CITY (Missouri and Kansas) 
11:18 
Pendergast, Thomas Joseph 14:29] 
KANSAS-NEBRASKA ACT 11:18-19 
abolitionists 1:52 
Civil War, U.S. 5:70, 5:11 
Douglas, Stephen A. 6:218 
Lecompton Constitution 11:227 
Lincoln, Abraham 11:301 
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Pierce, Franklin 15:8 
popular sovereignty 15:127 
United States, history of the 19:59 
KANSU see GANSU 
KANT, IMMANUEL 7:85, 11:19-20 
aesthetics 1:118 
atheism 2:234 
criticism, literary 5:337 
Critique of Pure Reason 5:331-338 
ethics 7:115 
philosophy 14:377 
Rousseau, Jean Jacques 16:183 
Schopenhauer, Arthur 16:340 
science 16:346 
KANTOROVICH, LEONID V. 11:20 
KAOHSIUNG (Gaoxiong) (Taiwan) 11:20 
KAON 11:20 
KAPITAL, DAS (book) 11:20 
Engels, Friedrich 7:40 
Marx, Karl 12:151 
socialism 17:156 
KAPLAN, MOROECAI MENAHEM 11:20 
KAPOK 11:21 
KAPOSI’S SARCOMA 
AIDS 1:189 
skin diseases 17:106 
KAPROW, ALLAN 11:21 
KAPTEYN, JACOBUS CORNELIUS 11:21 
KAPUSTIN YAR 11:21 
KARA KUM 11:21 
KARACHI (Pakistan) 11:21-22 
KARAITES 11:22 
KARAJAN, HERBERT VON 11:22 
Berlin Philharmonic Orchestra 3:86 
KARAKORAM RANGE 11:22 
K2 11:3 
KARAMANLIS, KONSTANTINOS G. 11:22 
KARAMZIN, NIKOLAI MIKHAILOVICH 
11:22 
KARATE see MARTIAL ARTS 
KARELIA (USSR) 11:22-23 
KAREN (people) 11:23 
KARIBA DAM 
Africa 1:127 
Zambia 20: 103 
KARINSKA, BARBARA 11:23 
KARL-MARX-STADT (Germany) see 
CHEMNITZ (Germany) 
KARLOFF, BORIS 11:23 
KARLSRUHE (Germany) 11:23 
KARLSTADT 11:23 
KARMA 11:23 
Buddhism 3:353 
Hinduism 9:244 
sin 17:87 
theosophy 18:219 
transmigration of souls 18:322 
KARMAN, THEOOORE VON 11:23 
KARNAK (Egypt) 11:23-24 
Amon-Re 1:345 
KARNATAKA (India) 11:24 
Bangalore 2:368 
KARPOV, ANATOLY 11:24 
KARSAVINA, TAMARA PLATONOVNA 
11:24 
KARSH, YOUSUF 11:24 
KASAVUBU, JOSEPH 11:24 
KASDAN, LAWRENCE 
film production 7:274 
KASEBIER, GERTRUDE 11:24-25 
KASHMIR (India) 11:25 


KASPAROV, GARY 11:25 
KASSEL (Germany) 11:25 
KASSITES 11:25 
Babylonia 2:323 
KATANGA (Belgian Congo) see SHABA 
(Zaire) 
KATAYEV, VALENTIN PETROVICH 
11:25-26 
KATMAI, MOUNT 11:26 
KATMANDU (Nepal) 11:26 
KATO TAKAAKI 11:26 
KATOWICE (Poland) 11:26 
KATSURA TARO 11:26 
KATYDID 11:26 
KAUFFMANN, ANGELICA 11:26 
KAUFMAN, GEDRGE S. 11:27 
Connelly, Marc 5:194 
KAUNAS (Lithuania) 11:27 
KAUNDA, KENNETH O. 11:27 
Zambia 20:104 
KAURI PINE 11:27 
KAUTSKY, KARL JOHANN 11:27 
socialism 17:158 
KAW see KANSA (American Indians) 
KAWABATA YASUNARI 11:27 
KAWASAKI (Japan) 11:27-28 
KAWASAKI DISEASE 11:28 
KAY, JOHN 11:28 
loom 11:358 
KAYAKING see CANOEING AND 
KAYAKING 
KAYE, OANNY 11:28 
KAZAKHSTAN (USSR) 11:28 
KAZAN (USSR) 11:28-29 
KAZAN, ELIA 11:29 
Actors Studio 1:82 
KAZANTZAKIS, NIKOS 11:29 
KAZIN, ALFREO 11:29 
KEAN (family) 11:29 
theater, history of the 18:214 
KEARNY, PHILIP 11:29-30 
KEARNY, STEPHEN WATTS 11:30 
Mexican War 12:309 
KEATON, BUSTER 11:30 
KEATON, DIANE 11:30 
KEATS, JOHN 11:30-31 
aestheticism 1:117 
English literature 7:6/, 7:63 
KEBLE, JOHN 11:31 
KECK TELESCOPE 
telescope, optical 18:159 
KEESHONO 11:31 
KEFAUVER, ESTES 11:31 
KEINO, KIPCHOGE 11:31 
KEITEL, WILHELM 11:31 
KEKKONEN, URHO K. 1:31-32 
KEKULE VON STRAOONITZ, FRIEDRICH 
AUGUST 11:32 
organic chemistry 14:132 
KELLER, GOTTFRIED 11:32 
KELLER, HELEN 11:32 
KELLEY, FLORENCE 11:32 
KELLEY, WILLIAM MELVIN 11:33 
KELLOGG, FRANK B. 11:33 
Kellogg-Briand Pact 11:33 
Tacna-Arica Dispute 18:91 
KELLOGG, W. K. 11:33 
Battle Creek (Michigan) 3:9 
KELLOGG-BRIAND PACT 11:33 
Kellogg, Frank B. 11:33 
KELLY, ELLSWORTH 11:33 


KELLY, EMMETT 11:33 
KELLY, GENE 11:33-34 
KELLY, GRACE 11:34 
Rainier Ill, Prince of Monaco 15:380 
KELLY, NED 11:34 
KELLY, RICHARD 
ABSCAM 1:56 
KELLY, WILLIAM 
Bessemer, Sir Henry 3:95 
KELMSCOTT PRESS see MORRIS, 
WILLIAM 
KELP 11:34 
KELPIE (dog) 11:34 
KELSEY, HENRY 11:34 
KELVIN, WILLIAM THOMSON, 1ST 
BARON 11:35 
thermoelectricity 18:224 
KELVIN SCALE 11:35 
temperature 18:167 
KEMBLE (family) 11:35 
Siddons, Sarah 17:68 
KEMP, JACK 11:35 
KENDALL, AMOS 11:35 
KENDO see MARTIAL ARTS 
KENEALLY, THOMAS 
Australian literature 2:280 
KENNAN, GEORGE F. 11:35 
cold war 5:85 
KENNEDY (family) 11:35-36 
Kennedy, Edward M. 11:36 
Kennedy, John F. 11:36-38 
Kennedy, Robert F. 11:38 
Shriver, Sargent 17:62 
KENNEOY, ANTHONY M. 11:36 
Supreme Court of the United States 
18:32 18:35 
KENNEDY, CAPE see CAPE CANAVERAL 
KENNEOY, EOWARO M. 11:36 
Kennedy (family) 11:35, 11:36 
KENNEDY, JOHN F. 11:35-38 
Bay of Pigs invasion 3:14 
Cuban Missile Crisis 5:364 
Democratic party 6:78 
Kennedy (family) 11:35, 11:36 
Kennedy, Robert F. 11:38 
Kennedy Center for the Performing 
Arts 11:39 
Onassis, Jacqueline Bouvier Kennedy 
14:91 
Oswald, Lee Harvey 14:151-152 
president of the United States 
15:205, 15:207 
presidential elections 15:210, 
15:21] 
United States, history of the 19:68- 
69, 19:70 
Vietnam War 19:193, 19:194 
Warren Commission 19:259-260 
KENNEDY, JOSEPH PATRICK 
Kennedy (family) 11:36 
KENNEOY, ROBERT F. 11:38 
Kennedy (family) 11:35, 11:36 
KENNEDY, WILLIAM 11:38-39 
KENNEDY CENTER FOR THE 
PERFORMING ARTS 11:39 
Stone, Edward Durell 17:381 
KENNEDY SPACE CENTER 11:39 
Cape Canaveral (Florida) 4:113 
KENOSHA (Wisconsin) 11:39 
KENSETT, JOHN FREDERICK 11:39 
KENT (England) 11:39 


KENT, JAMES 11:39-40 
KENT, ROCKWELL 11:40 
KENT, WILLIAM 11:40 
KENTUCKY 11:40-45 
agriculture 11:44 
cities see specific city names 
climate 11:42 
economy 11:40, 11:43-44 
flag 11:40 
government and politics 11:40, 
11:44-45 
history 11:45 
Boone, Daniel 3:228 
historical sites 11:43 
Kentucky and Virgina Resolutions 
11:45 
Shelby, Isaac 17:31 
land 11:40, 11:42-43 
map 11:41 
people 11:40, 11:43 
physical features 
Mammoth Cave 12:88 
resources 11:43 
rivers, lakes, and waterways 11:43 
seal, state 11:40 
vegetation and wildlife 11:43 
KENTUCKY AND VIRGINIA 
RESOLUTIONS 11:45 
Madison, James 12:35 
nullification 14:3 
KENTUCKY COFFEE TREE 11:45 
KENTUCKY OERBY 11:46 
horse racing 9:310 
winners (table) 9:312 
KENYA 11:46-50 : 
agriculture 11:48 
arts 11:48 
cities see specific city names 
climate 11:47 
economic activity 11:46, 11:48 
education and health 11:46, 11:48 
flag 11:46 
government 11:46, 11:48-49 
history 11:49-50 
Kenyatta, Jomo 11:50 
Mau Mau 12:193 
Mboya, Tom 12:209 
Moi, Daniel arap 13:15 
land and resources 11:46-47 
languages 11:48 
Afroasiatic languages 1:167 
map 11:47 
people 11:46, 11:47-48 
Kikuyu 11:65-66 
Masai 12:162 
physical features 
Kenya, Mount 11:50 
religion 11:48 
rivers, lakes, and waterways 11:47 
Rudolf, Lake 16:191 
vegetation and animal life 11:47 
KENYA, MOUNT 11:50 
KENYATTA, JOMO 11:50 
Kenya 11:49-50 
KENZAN 11:50 
KEPLER, JOHANNES 11:50-51 
astronautics 2:223 
astronomy and astrophysics 2:225 
Brahe, Tycho 3:267-268 
optics 14:110 
two-body problem 18:393 
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KEPLER’S LAWS 11:51-52 
astronomy and astrophysics 2:225 
Newton, Sir lsaac 13:319 
orbital elements 14:116- 117 

KERALA (India) 11:52 

KERATIN see HAIR; HOOF, NAIL, AND 

W 


CLA 
KERENSKY, ALEKSANDR FYODOROVICH 
11:52 
Russian Revolutions of 1917 
16:219, 16:220 
World War | 20:19 
KERN, JEROME 11:52 
KERNER COMMISSION 
race riots (in U.S. history) 15:343 
KEROSENE 11:52 
KEROUAC, JACK 11:52 
beat generation 3:24 
KERR, CLARK 11:52 
KERR, SIR JOHN ROBERT 11:52-53 
KERRY (Ireland) 11:53 
KERRY BLUE TERRIER 11:53 
KERST, DONALD 
betatron 3:95 
KERTESZ, ANDRE 11:53 
KESEY, KEN 11:53 
KESSELRING, ALBERT 11:53 
KESTREL see FALCON 
KETONE 11:53-54 
carbonyl group 4:128 
organic chemistry 14:134 
KETTERING, CHARLES FRANKLIN 11:54 
KETTLEDRUM 11:54 
KEVLAR 
armor 2:133 
KEW GARDENS (England) 11:54 
KEY see LOCK AND KEY 
KEY (music) 11:54 
tonality 18:285 
KEY, FRANCIS SCOTT 11:55 
Fort McHenry 7:411 
“Star-Spangled Banner, The” 
17:339 
KEY WEST (Florida) 11:55 
KEYBOARD, COMPUTER see COMPUTER 
KEYBOARD INSTRUMENTS see 
MUSICAL INSTRUMENTS; 
specific instrument names 
KEYNES, JOHN MAYNARD 11:55 
capitalism 4:118 
economics 6:332 
economy, national 6:333 
fiscal policy 7:293 
monetary theory 13:32 
welfare state 19:317 
KEYPUNCH see COMPUTER 
KEYSTONE KOPS 11:55 
Sennett, Mack 16:400 
KGB 11:56 
Beria, Lavrenti Pavlovich 3:81 
KHAFRE, KING OF EGYPT 11:56 
KHAJURAHO (India) 11:56 
KHAKI 11:56 
KHALID, KING OF SAUDI ARABIA 11:56 
KHALKHAS 11:56 
KHARUISM 
Berbers 3:78 
KHARKOV (USSR) 11:56-57 
KHARTOUM (Sudan) 11:57 
Gordon, Charles George 8:363 
KHATCHATURIAN, ARAM 11:57 


KHAZARS 11:57 
KHIVA (USSR) 11:57 
KHMER see CAMBODIA; KHMER 
EMPIRE 
KHMER EMPIRE 11:57 
Angkor 1:381-382 
Cambodia 4:46, 4:48-49 
Southeast Asian art and 
architecture 17:235 
KHMER ROUGE 11:57-58 
Cambodia 4:46-49 
communism 5:137 
Norodom Sihanouk 13:359 
Pol Pot 15:86 
Vietnam War 19:197 
KHOIKHOI 11:58 
African languages 1:156 
KHOISAN LANGUAGE see AFRICAN 
LANGUAGES 
KHOMEINI, AYATOLLAH RUHOLLAH 
11:58 
Iran 10:221 
Rushdie, Salman 16:199 
KHOREZM (USSR) 11:58 
KHORSABAD (Iraq) 11:58 
KHOSRU |, KING OF PERSIA 11:58-59 
KHRUSHCHEV, NIKITA SERGEYEVICH 
11:59 
cold war 5:84 
communism 5:134, 5:136 
Eisenhower, Dwight D. 6:378 
Kennedy, John F. 11:38 
Nixon, Richard M. 13:346 
KHUFU, KING OF EGYPT 11:59 
KHWARAZAN SEA see ARAL SEA 
KHYBER PASS 11:59-60 
KIANG 11:60 
KIANGSI (China) see JIANGX! (Kiangsi) 
(China) 
KIANGSU (China) see JIANGSU 
(Kiangsu) (China) 
KIBBUTZ 11:60 
KICKAPOO (American Indians) 11:60 
KIDD, CAPTAIN 11:60 
KIDDER, ALFRED VINCENT 11:60 
KIDNAPPING 11:60-61 
Hauptmann, Bruno Richard 9:155 
Lindbergh, Charles A. 11:304 
terrorism 18:192 
KIDNEY, ARTIFICIAL 11:61 
dialysis 6:123 
transplantation, organ 18:325 
surgery 18:39 
KIDNEY BEAN see BEAN 
KIDNEY DISEASE 11:61-62 
dialysis 6:123 
kidney, artificial 11:61 
kidney stone 11:62 
uremia 19:93 
urine 19:93 
urogenital diseases 19:94 
KIDNEY STONE 11:62 
lithotripsy 11:322 
urogenital diseases 19:94 
KIDNEYS 11:62-64 
excretory system 7:16/-168 
human body 9:365 
reptile 16:47-48 
urea 19:92 
urine 19:93 
KIEL (Germany) 11:64 


KIERKEGAARD, S@REN 11:64-65 
existentialism 7:172-173 
philosophy 14:377 

KIESLER, FREDERICK JOHN 11:65 

KIEV (USSR) 11:65 
Vlad the Impaler, Prince of Walachia 

19:223 
Russia/Union of Soviet Socialist 
Republics, history of 16:203 
Svyatoslav |, Duke 18:50-51 

KIGALI (Rwanda) 11:65 

KIKUYU 11:65-66 
Mau Mau 12:193 

KILAUEA 11:66 

KILDARE (Ireland) 11:66 

KILIMANJARO 11:66 
Africa 1:123, 1:124, 1:128 
Tanzania 18:110 

KILKENNY (Ireland) 11:66 

KILLARNEY (Ireland) 11:66 

KILLER BEE see BEE, KILLER 

KILLFISH 
molly 13:22 

KILLY, JEAN CLAUDE 11:66 

KILMER, JOYCE 11:66 

KILN 11:66-67 

KILOGRAM 
weights and measures 19:313 

KILOMETER 
weights and measures 19:313 

KILPATRICK, WILLIAM HEARD 11:67 

KILRAIN, JAKE 
boxing 3:260 

KIM IL SUNG 11:67 

KIMBERLEY (South Africa) 11:67 

KIMBERLITE 11:67 

KIMURA, MOTOO 
evolution 7:165 

KINCARDINE (Scotland) 11:67 

KINDERGARTEN see PRESCHOOL 

EDUCATION 

KINDI, AL- 11:67 

KINEMATICS 11:67-68 

KINESCOPE 
video 19:172 

KINESIOLOGY 
chiropractic 4:363-364 

KINETIC ART 11:68 
mobile 12:414 

KINETIC ENERGY see ENERGY 

KINETIC THEORY OF MATTER 11:68-69 
Bernoulli, Daniel 3:89 
Boltzmann constant 3:209 
Brownian motion 3:333-334 
Maxwell, James Clerk 12:201 
reversible and irreversible processes 

16:63 
solid 17:181 
KINETICS see CHEMICAL KINETICS AND 
EQUILIBRIUM 

KINETOSCOPE 
film, history of 7:265, 7:266 

KING 11:69 
See also MONARCHY 

KING, B. B. 11:69 
rhythm and blues 16:80 

KING, BILLIE JEAN 11:69 

KING, CAROLE 11:69 

KING, ERNEST JOSEPH 11:69 

KING, MARTIN LUTHER, JR. 11:69-70 
African-American literature 1:142 


African Americans 1:148, 1:149, 
1:150 
civil disobedience 5:4 
civil rights 5:7 
pacifism and nonviolent movements 
14:177 
SNCC 17:141 
Southern Christian Leadership 
Conference 17:238 
KING, RUFUS 11:70 
KING, STEPHEN 11:70-71 
KING, W. L. MACKENZIE 11:71 
Canada, history of 4:84, 4:85 
Caroline affair 4:147 
KING, WILLIAM RUFUS DE VANE 11:71 
KING GEORGE'S WAR see FRENCH AND 
INDIAN WARS 
KING LEAR (play) 11:71 
KING PHILIP’S WAR 11:71-72 
Narragansett 13:195 
United States, history of the 19:50 
KING SNAKE 11:72 
KING WILLIAM’S WAR see FRENCH AND 
INDIAN WARS 
KINGBIRD 11:72 
KINGDOM (biology) see 
CLASSIFICATION, BIOLOGICAL 
KINGFISHER 11:72 
kookaburra 11:94 
KINGLET 11:72-73 
KINGS, BOOKS OF 11:73 
KING'S COURT 
common law 5:125 
KINGSLEY, CHARLES 11:73 
KINGSTON Jamaica) 11:73 
KINGSTON (New York) 11:73 
KINGSTON (Ontario) 11:73 
KINKAJOU 11:73 
KINNOCK, NEIL 11:73-74 
KINO, EUSEBIO FRANCISCO 11:74 
KINROSS (Scotland) 11:74 
KINSEY REPORTS 11:74 
Masters and Johnson reports 12:179 
KINSHASA (Zaire) 11:74 
Zaire 20:101 
KINSHIP 11:74-75 
Aborigines, Australian 1:53 
clan 5:31 
extended family 7:181 
family 7:204-206 
incest 10:64-65 
lineage 11:305 
matriarchy 12:19] 
Morgan, Lewis Henry 13:78-79 
totem 18:299-300 
tribe 18:337 
KINTPUASH 11:75 
KIOWA (American Indians) 11:75 
KIPLING, RUDYARD 11:75-76 
Captains Courageous 4:122 
English literature 7:65, 7:66 
KIRBY, ROLLIN 
cartoon (editorial and political) 
4.162 
KIRCHHOFF, GUSTAV ROBERT 11:76 
Bunsen, Robert Wilhelm 3:374 
circuit, electric 4:398 
KIRCHNER, ERNST LUDWIG 11:76 
Briicke, Die 3:336 
KIRGHIZIA (USSR) 11:76 
KIRIBATI 11:76-77 


Christmas Island (Pacific Ocean) 
4:380 
flag 11:77 
Phoenix Islands 14:382-383 
KIRKCALOY (Scotland) 11:77 
KIRKCUDBRIGHT (Scotland) 11:77-78 
KIRKE, SIR DAVID 11:78 
KIRKLAND, GELSEY 11:78 
KIRKLANO, LANE 11:78 
American Federation of Labor and 
Congress of Industrial 
Organizations 1:312 
KIRKPATRICK, JEANE 11:78 
KIRLIAN PHOTOGRAPHY 11:78 
KIROV (USSR) 11:78 
KIROV BALLET 11:78-79 
KIRSTEIN, LINCOLN 11:79 
KISANGANI (Zaire) 11:79 
KISH (Iraq) 11:79 
KISHINEV (USSR) 11:79 
KISSINGER, HENRY A. 11:79-80 
Nixon, Richard M. 13:346 
Vietnam War 19:195, 19:197 
KITAKYUSHU (Japan) 11:80 
KITCHEN CABINET 11:80 
Kendall, Amos 11:35 
KITCHENER (Canada) 11:80 
KITCHENER, HERBERT KITCHENER, 
1ST EARL 11:80 
KITE (bird) 11:80 
KITE (object) 11:80-81 
KITHARA 11:81 
KITT PEAK NATIONAL OBSERVATORY 
11:81 
KIVA 11:81 
KIWI (bird) 11:82 
KIWI (fruit) 11:82 
KIYOMASU see UKIYO-E 
KIYONAGA 11:82 
KIYONOBU | 11:82 
KLAMATH (American Indians) 11:82 
Modoc 13:11 
KLEE, PAUL 11:82-83 
Bauhaus 3:12 
graphic arts 8:402 
KLEIN, CALVIN see FASHION DESIGN 
KLEIN, MELANIE 
psychoanalysis 15:266 
KLEIST, HEINRICH VON 11:83 
KLEMPERER, OTTO 11:83 
KLEPTOMANIA 11:84 
KLIMT, GUSTAV 11:84 
KLINE, FRANZ 11-84-85 
KLINEFELTER’S SYNOROME 11:85 
KLONOIKE 11:85 
KLOPSTOCK, FRIEDRICH GOTTLIEB 
11:85 
KLYSTRON see ELECTRON TUBE 
KNEE see JOINT (anatomy) 
KNELLER, SIR GOOFREY 11:85 
KNICKERBOCKER GROUP 11:85 
KNIDOS see CNIDUS 
KNIEVEL, EVEL 11:85 
KNIFE see SWORD AND KNIFE 
KNIFE FISH 11:85 
KNIGHT 11:86 
armor 2:132 
army 2:138 
Arthur and Arthurian legend 2:172- 
173 
chivalry 4:365 


courtly love 5:306 

heraldry 9:212-214 

Middle Ages 12:343 

titles of nobility and honor 18:268- 
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KNIGHT, BOBBY 11:86 
KNIGHT, ETHERIDGE 11:87 
KNIGHTS OF COLUMBUS 11:87 
KNIGHTS HOSPITALER OF SAINT JOHN 
OF JERUSALEM see 
HOSPITALERS 
KNIGHTS OF LABOR 11:87 
labor union 11:132 
KNITTING 11:87 
KNOPF, ALFRED A. 11:88 
KNOSSOS (Crete) 11:88 
Aegean civilization 1:105-108 
archaeology 2:80 
architecture 2:88, 5:327 
Evans, Sir Arthur 7:152 
Linear B 11:306 
KNOT THEORY 
topology (mathematics) 18:29] 
KNOW-NOTHING PARTY 11:88 
Fillmore, Millard 7:265 
KNOWLEDGE see EPISTEMOLOGY 
KNOWTH (Ireland) 11:88 
KNOX, FORT see FORT KNOX 
KNOX, HENRY 11:89 
KNOX, JOHN 11:89 
Scotland, Church of 16:356-357 
KNOX, PHILANOER CHASE 11:89 
KNOXVILLE (Tennessee) 11:89 
KNYPHAUSEN, WILHELM, BARON VON 
11:89-90 
KOALA 11:90 
marsupial 12:145 
phalanger 14:353-354 
KOAN 11:90 
Zen Buddhism 20:107 
KOB 11:90 
KOBE (Japan) 11:90 
KOBLENZ (Germany) 11:90 
KOCH, EOWARO |. 11:90-91 
KOCH, MARITA 11:91 
KOCH, ROBERT 11:91 
bacteria 2:331-332 
KODAK CAMERA 
camera 4:52, 4:57 
KOOALY, ZOLTAN 11:91 
KODIAK ISLAND 11:91 
KOESTLER, ARTHUR 11:91 
KOETSU 11:91 
Japanese art and architecture 
peil0:325 
Sotatsu 17:195 
KOFFKA, KURT 11:91 
KOHL, HELMUT 11:92 
KOHLER, KAUFMANN 11:92 
KOHLER, WOLFGANG 11:92 
KOHUT, HEINZ 
psychoanalysis 15:266 
KOIZUMI YAKUMO see HEARN, 
LAFCADIO 
KOKO NOR 11:92 
KOKOSCHKA, OSKAR 11:92 
KOLA NUT 11:92 
KOLLANTAI, ALEKSANDRA 11:93 
KOLLER, CARL 
cocaine 9:73 
KOLLWITZ, KATHE 11:93 


KRUMMHOLZ PLANTS 


KOMODO DRAGON 11:93 
lizard 11:33] 
KON-TIKI see HEYERDAHL, THOR 
KONARAK 11:93 
KONG FUZI see CONFUCIANISM 
KONGO, KINGOOM OF 11:93-94 
Congo 5:179 
KONOE FUMIMARO 11:94 
World War II 20:31 
KONYA (Turkey) 11:94 
KOOK, ABRAHAM ISAAC 11:94 
KOOKABURRA 11:94 
kingfisher 11:72 
KOOPMANS, TJALLING C. 11:94-95 
KOOTENAI see KUTENAI 
KOPPEN, WLADIMIR PETER 11:95 
climate 5:50 
KORAN 11:95 
Afroasiatic languages 1:166 
Arabic literature 2:61-62 
calligraphy 4:42 
Fakhr al-Din 7:200 
Islam 10:252, 10:254-256 
Ismailis 10:260 
Muhammad 13:120-121 
revelation 16:61 
Tabari, al- 18:89 
KORBUT, OLGA 11:95 
Olympic Games 14:86 
KOROA, SIR ALEXANOER 11:95 
KORDOFANIAN LANGUAGE see AFRICAN 
LANGUAGES 
KOREA 11:95-101 
agriculture 11:98-99 
arts 11:98 
See also KOREAN ART 
cities see specific city names 
climate 11:96-97 
economic activity 11:96, 11:97, 
11:98-100 
education 11:96, 11:97, 11:98 
flags 11:96, 11:97 
government 11:96, 11:97, 11:100 
health 11:96, 11:97, 11:98 
history see KOREA, HISTORY OF; 
KOREAN WAR 
land 11:96-97 
language see KOREAN LANGUAGE 
manufacturing and power 11:99 
map 11:98 
people 11:96, 11:97-98 
resources 11:97 
rivers, lakes, and waterways 11:97 
Yalu River 20:69 
KOREA, HISTORY OF 11:101-102 
Asia 2:204-206, 2:208 
China, history of 4:343, 4:345 
communism 5:136 
Japan, history of 10:323 
Kim Il Sung 11:67 
Korean War see KOREAN WAR 
Park Chung Hee 14:249 
post-1945 11:100-101 
Pueblo Incident 15:289 
Rhee, Syngman 16:69 
Roh Tae Woo 16:135 
Sino-Japanese Wars 17:92 
KOREAN AMERICANS see ASIAN 
AMERICANS 
KOREAN ART 11:102-103 
folk art 7:373-374 
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KOREAN LANGUAGE 11:103 
KOREAN WAR 11:103-107 
army 
uniform 2:140 
China, history of 4:347 
cold war 5:85 
MacArthur, Douglas 12:5 
map 11:105 
Ridgway, Matthew B. 16:90 
Truman, Harry S. 18:357 
United Nations 19:29 
Van Fleet, James Alward 19:117 
KORIN 11:107 
KORNILOV, LAVR GEORGIYEVICH 
11:107 
KOROLEV, SERGEI 
astronaut 2:222 
KORYO (dynasty) 
Korea, history of 11:101 
Korean art 11:103 
KOSCIUSKO, MOUNT 11:107 
KOSCIUSZKO, TADEUSZ 11:107 
KOSHER 11:107 
KOSICE (Czechoslovakia) 11:107-108 
KOSINSKI, JERZY 11:108 
KOSSUTH, LAJOS 11:108 
KOSYGIN, ALEKSEI N. 11:108 
KOTO 11:108 
KOUFAX, SANDY 11:108-109 
baseball 2:405 
KOUSSEVITZKY, SERGE 11:109 
KOVACS, ERNIE 11:109 
KOWLOON (Hong Kong) 11:109 
KOZINTSEV, GRIGORY 11:109 
KRAEPELIN, EMIL 11:109 - 
psychopathology 15:277 
schizophrenia 16:331 
KRAIT 11:109 
KRAK OES CHEVALIERS 11:109 
KRAKATOA 11:109-110 
KRAKOW (Poland) 11:110 
KRAMER, JACK 11:110 
KRASNER, LEE 11:110 
KRASNODAR (USSR) 11:110 
KRASNOYARSK (USSR) 11:110 
KREBS CYCLE 11:110 
fermentation 7:242 
metabolism 12:284-285 
KREFELO (Germany) 11:110 
KREISKY, BRUNO 11:110-111 
KREISLER, FRITZ 11:111 
KREMLIN 11:111 
Moscow 13:92, 13:94 
Union of Soviet Socialist Republics 
19:8 
KRENEK, ERNST 11:111 
KRILL 11:111 
KRISHNA (Hindu deity) 11:111-112 
Bhagavad Gita (poem) 3:99 
KRISHNAMURTI, JIDDU 11:112 
KRIVOI ROG (USSR) 11:112 
KROEBER, ALFRED L. 11:112 
KRONOS see CRONUS 
KRONSTAD see BRASOV 
KROPOTKIN, PYOTR ALEKSEYEVICH 
11:112 
anarchism 1:359 
KRUGER, PAUL 11:112-113 
South Africa 17:213 
KRUMMHOLZ PLANTS 
mountain life 13:112 
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KRUMMHORN 11:113 

KRUPA, GENE 11:113 

KRUPP (family) 11:113 

KRUPSKAYA, NADEZHDA 
KONSTANTINOVNA 11:113 

KRYLOV, IVAN ANOREYEVICH 11:113 

KRYPTON 11:113-114 

KU K’AI-CHIH see GU KAIZHI (Ku K’ai- 


chih) 
KU KLUX KLAN 11:114 
African Americans 1:145, 1:146, 
1:147 
lynching 11:412 
Reconstruction 15:407 
KUALA LUMPUR (Malaysia) 11:114 
KUBASOV, VALERY N. 
Apollo-Soyuz Test Project 2:48 
KUBIN, ALFRED 11:114 
KUBITSCHEK, JUSCELINO 11:114 
KUBLAI KHAN, MONGOL EMPEROR 
11:114-115 
Yuan (Yuan) (dynasty) 20:88-89 
KUBLER-ROSS, ELISABETH 
death and dying 6:46 
KUBRICK, STANLEY 11:115 
KUIBYSHEV (USSR) 11:115 
KUIPER, GERARO 11:115 
comet 5:121 
KUKENAAM FALLS 11:115 
KULA RING 11:115-116 
Trobriand Islanders 18:345 
KULAKS 11:116 
Stalin, Joseph 17:330 
KULTURKAMPF 
Germany, history of 8:280 
KUMIN, MAXINE 11:116 
KUMQUAT 11:116 
KUN, BELA 11:116 
K’UN-MING (China) see KUNMING 
(K'un-ming) (China) 
KUNOERA, MILAN 11:116 
KUNG, HANS 11:116 
KUNG FU see MARTIAL ARTS 
KUNITZ, STANLEY J. 11:116-117 
KUNIYOSHI 11:117 
KUNIYOSHI, YASUO 11:117 
KUNLUN MOUNTAINS 11:117 
KUNMING (K’un-ming) (China) 11:117 
KUNSTLER, WILLIAM 11:117 
KUO MO-JO see GUO MORUO (Kuo Mo- 
jo) 
KUOMINTANG (Guomindang) 11:117 
Chiang Kai-shek 4:309 
China, history of 4:346 
Northern Expedition 13:385 
Sun Yat-sen 18:24 
KUPKA, FRANTISEK 11:118 
abstract art 1:57 
KUROISTAN 11:118 
Kurds 11:118 
KUROS 11:118 
Kurdistan 11:118 
Persia, ancient 14:320 
KURIL ISLANDS 11:118 
KUROSAWA, AKIRA 11:118-119 
KUSH see CUSH 
KUSNASOSRO see SUKARNO 
KUTENAI 11:119 
KUTUZOV, MIKHAIL ILLARIONOVICH 
11:119 
KUVASZ 11:119 


dog 6:184 
KUWAIT (city) 
Kuwait 11:12 
KUWAIT (country) 11:119-121 
economic activity 11:120 
flag 11:120 
government 11:121 
history 11:120-121 
Gulf war 9:86 
Iraq 10:226 
land and people 11:120 
map 11:19 
KUZNETSK BASIN 11:121 
KWAKIUTL (American Indians) 11:121- 


122 
KWANGSI (China) see GUANGXI 
(Kwangsi) (China) 
KWANGTUNG (China) see GUANGDONG 
(Kwangtung) (China) 
KWASHIORKOR 11:122 
KWEICHOW (China) see GUIZHOU 
(Kweichow) (China) 
KWIC (Keyword in Context) INDEXING 
information science 10:152 
KYANITE 11:122 
KYO, THOMAS 11:122 
drama 6:229 
KYOTO Vlapan) 11:122 
Japan 10:319 
Japan, history of 10:321-322 
Japanese art and architecture 
10:326, 10:328 
KYRENIA (Cyprus) 
Cyprus 5:390 
KYUSHU (Japan) 11:122 
KYZYL KUM 11:122 


L 


L (letter) 11:123 
L’AMOUR, LOUIS 11:123 
L’ANSE AUX MEADOWS 11:123 
LA BREA TAR PIT 11:123-124 
LA BRUYERE, JEAN DE 11:124 
LA CORUNA (Spain) 11:124 
LA CROSSE (Wisconsin) 11:124 
LA FARGE, JOHN 11:124 
American art and architecture 1:308 
LA FAYETTE, COMTESSE DE 11:124 
LA FOLLETTE, ROBERT M. 11:124-125 
Progressive party 15:241 
LA FONTAINE, JEAN DE 11:125 
fable 7:195 
LA GIOCONDA see MONA LISA 
LA GUAROIA, FIORELLO 11:125-126 
LA GUMA, ALEX 11:126 
LA MERI 11:126 
LA PAZ (Bolivia) 11:126 
LA PEROUSE, JEAN FRANCOIS DE 
GALAUP, COMTE DE 11:126 
LA PLATA (Argentina) 11:126-127 
LA ROCHEFOUCAULD, FRANCOIS, DUC 
OE 11:127 
LA ROCHELLE (France) 11:127 
LA SALLE, ROBERT CAVELIER, SIEUR 
DE 11:127-128 
Ohio 14:67 
Tonty, Henri de 18:288 
LA SCALA 11:128 
Abbado, Claudio 1:45 


Toscanini, Arturo 18:299 
LA SPEZIA (Italy) 11:128 
LA TENE (Switzerland) 11:128 
Celtic art 4:218-219 
Celts 4:222 
European prehistory 7:149 
LA TOUR, GEORGES DE 11:128-129 
LA TOUR, MAURICE QUENTIN DE 
11:129 
LA VENTA (Mexico) 11:129 
Olmec 14:84 
pre-Columbian art and architecture 
) 1b 76 
LA VERENORYE, PIERRE GAULTIER DE 
VARENNES, SIEUR OE 11:129 
LABAN, RUDOLF VON 11:129 
dance 6:10 
LABELS AND LABELING see PACKAGING 
LABICHE, EUGENE MARIN 11:129 
LABOR (childbirth) see PREGNANCY 
AND BIRTH 
LABOR, U.S. DEPARTMENT OF 11:129- 
130 
See also specific secretary of labor 
names 
LABOR DAY 11:130 
LABOR FORCE see EMPLOYMENT AND 
UNEMPLOYMENT 
LABOR-MANAGEMENT RELATIONS ACT 
11:130 
injunction 10:158 
Labor-Management Reporting and 
Disclosure Act 11:130 
National Labor Relations Act 13:205 
right-to-work laws 16:95 
Taft, Robert A. 18:92 
LABOR-MANAGEMENT REPORTING AND 
DISCLOSURE ACT 11-130 
injunction 10:158 
Labor-Management Relations Act 
11:130 
National Labor Relations Act 13:205 
LABOR UNION 11:130-134 
apprenticeship 2:53 
automotive industry 2:303-304 
boycott 3:262 
closed shop 5:55 
clothing industry 5:56 
Depression of the 1930s 6:95 
featherbedding 7:227 
Great Britain 
Trades Union Congress 18:313 
Haymarket Riot 9:167 
industrial relations 10:139-140 
industrial union 10:142 
Industrial Workers of the World 
10:142 
International Labor Organization 


international longshoremen’s unions 


Knights of Labor 11:87 
Labor-Management Relations Act 
11.133 
Labor-Management Reporting and 
Disclosure Act 11:133 
leaders 
Abel, |. W. 1:48 
Chavez, Cesar 4:278, 9:250 
Debs, Eugene V. 6:47 
Dubinsky, David 6:256 


Gompers, Samuel 8:357 
Green, William 9:38 
Haywood, William Dudley 9:168 
Hill, Joe 9:239 
Hillman, Sidney 9:239 
Hoffa, James R. 9:264 
Jones, Mother 10:387 
Kirkland, Lane 11:78 
Lewis, John L. 11:262 
Meany, George 12:211 
Randolph, A. Philip 15:383-384 
Reuther, Walter P. 16:6/ 
Wilson, W. B. 19:375 
lockout 11:337 
manufacturing, history of 12:109 
May Day 12:201 
mediation 12:220 
migrant labor 12:354-355 
Molly Maguires 13:22 
National Labor Relations Act 13:205 
open shop 14:101 
Pinkerton, Allan 15:19 
Poland 
Solidarity 17:182 
railroad 15:378 
Railway Brotherhoods 15:379 
right-to-work laws 16:95 
Roosevelt, Theodore 16:169 
sabotage 16:231 
strike 17:396-397 
general strike 8:201 
syndicalism 18:79-80 
union shop 19:5 
United States, history of the 19:62, 
19:65, 19:67 
Wagner, Robert F., Sr. 19:240 
West Virginia 19:332-333 
See also AMERICAN FEDERATION OF 
LABOR AND CONGRESS OF 
INDUSTRIAL ORGANIZATIONS; 
other specific union names 
LABOUR PARTY (United Kingdom) 
11:134 
Attlee, Clement, 1st Earl Attlee 
2:256 
Bevan, Aneurin 3:98 
Bevin, Ernest 3:98 
Callaghan, James, Baron Callaghan 
of Cardiff 4:37 
Fabian Society 7:194 
Foot, Michael 7:387 
Gaitskell, Hugh 8:142 
Kinnock, Neil 11:73-74 
MacDonald, Ramsay 12:/] 
socialism 17:159 
Webb, Sidney and Beatrice 19:306 
Wilson, Harold 19:374-375 
LABOV, WILLIAM 
sociolinguistics 17:163 
LABRADOR (Canada) 11:134 
LABRADOR RETRIEVER 11:134-135 
dog 6:183 
LABYRINTH AND MAZE 
architecture 2:87 
LACAN, JACQUES 11:135 
LACANOON 11:135 
LACCADIVE ISLANOS (India) 11:135 
LACE 11:135-136 
needlework 13:237 
LACERTIO 11:136 
LACEWING 11:136 


a 


LANGGAARD, RUED 
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LACHAISE, GASTDN 11:136 
LACHISH 11:136 
LACKAWANNA RIVER 11:136 
LACQUER 11:136-137 
Chinese art and architecture 4:352 
LACRDSSE 11:137 
LACTANTIUS, LUCIUS CAECILIUS 
FIRMIANUS 11:137 
LACTIC ACID 11:138 
shock 17:54 
LACTONE 11:138 
LACTOSE see MILK; SUGAR 
LADEWIG, MARION 11:138 
bowling 3:259 
LADIES HOME JOURNAL (periodical) 
Bok, Edward William 3:201 
LADISLAS |, KING OF HUNGARY 11:138 
LADOGA, LAKE 11:138 
LADY CHATTERLEY’S LOVER (novel) 
11:138 
Lawrence, D. H. 11:208, 11:209 
LADYBUG 11:138 
LADY'S SLIPPER 11:138-139 
LAENNEC, RENE THEOPHILE 
HYACINTHE see STETHOSCOPE 
LAETRILE 11:139 
LAFAYETTE (Indiana) 11:139 
LAFAYETTE (Louisiana) 11:139 
LAFAYETTE, MARIE JOSEPH PAUL YVES 
ROCH GILBERT DU MOTIER, 
MARQUIS DE 11:139-140 
LAFITTE, JEAN 11:140 
LAFLEUR, GUY 11:140 
LAFONTAINE, SIR LDUIS HIPPOLYTE 
11:140 
LAFORGUE, JULES 11:140 
LAGAN see FLOTSAM, JETSAM, AND 
LAGAN 
LAGASH (Iraq) 11:140 
LAGERKVIST, PAR 11:140-141 
LAGERLOF, SELMA 11:141 
LAGOMORPH 11:141 
hare 9:138 
pika 15:13 
LAGOON 11:141-142 
LAGOS (Nigeria) 11:142 
LAGRANGE, JOSEPH LOUIS DE 11:142 
three-body problem 18:239-240 
LAHORE (Pakistan) 11:142 
LAHR, BERT 11:142 
LAIKA 11:143 
LAING, R. D. 11:143 
LAISSEZ-FAIRE 11:143 
economics 6:331 
liberalism 11:268 
Smith, Adam 17:127 
LAJOS see LOUIS for Hungarian kings 
of this name 
LAKE (body of water) 11:143-145 
eutrophication 7:151 
habitat 9:101 
major lakes of the world (table) 
11:145 
oxbow lake 14:163 
plankton 15:39-40 
See also subheading rivers, lakes, 
and waterways under specific 
country names; specific lake 
names, inverted 
LAKE (dye) 11:145 
LAKE, GLACIAL 11:145-146 


pluvial lakes 
playa 15:76 
LAKE CHARLES (Louisiana) 11:146 
LAKE DISTRICT (England) 11:146 
Wordsworth, William 20:3 
LAKE DWELLING 11:146-147 
LAKE DF THE WOODS 11:147 
LAKELAND TERRIER 11:147 
LAKSHADWEEP see LACCADIVE 
ISLANDS (India) 
LAKSHMI 11:147 
LALIQUE, RENE 11:147 
Art Deco 2:161, 2:162 
Art Nouveau 2: 163, 2:164 
glassware, decorative 8:324 
LALD, EDOUARD 11:147 
LAMAISM see TIBETAN BUDDHISM 
LAMAIST ART AND ARCHITECTURE 
11:147-148 
LAMAR, LUCIUS 11:148 
LAMAR, MIRABEAU BUONAPARTE 
11:149 
LAMARCK, JEAN BAPTISTE 11:149 
evolution 7:159 
heredity 9:218 
Lysenko, Trofim Denisovich 11:415 
zoology 20:122 
LAMARTINE, ALPHONSE DE 11.149 
LAMB, CHARLES 11:149-150 
LAME DUCK 11:150 — 
LAMENNAIS, FELICITE ROBERT DE 
11:150 
LAMENTATIONS, BOOK OF 11:150 
LAMIA 11:150 
LAMONT-DOHERTY GEOLDGICAL 
OBSERVATORY 11:150 
LAMP 11:150-151 
incandescent lamp 10:64 
lighting devices 11:291-292 
sunlamp 18:26 
LAMP SHELL see BRACHIOPOD 
LAMPEDUSA, GIUSEPPE DI 11:151 
LAMPREY 11:151-152 
Agnatha 1:173 
fish 7:295 
LAMY, JEAN BAPTISTE 11:152 
LAN-CHOU (China) see LANZHOU (Lan- 
chou) (China) 
LANARK (Scotland) 11:152 
LANCASHIRE (England) 11:152 
LANCASTER (dynasty) 11:152 
Beaufort (family) 3:25 
John of Gaunt, Duke of Lancaster 
10:369-370 
Margaret of Anjou 12:123 
Roses, Wars of the 16: 174 
York (dynasty) 20:82 
LANCASTER (Pennsylvania) 11:152- 
163 
LANCASTER, BURT 11:153 
LANCASTER, JOSEPH 11:153 
LANCELET see AMPHIOXUS 
LANCELDT, SIR 11:153 
LANCET FISH 11:153 
LAND 11:153 
LAND, EDWIN 11:153 
polarized light 15:93 
LAND-GRANT COLLEGES 11:153-154 
agricultural extension service 1:175 
agriculture, history of 1:179 
Morrill, Justin S. 13:85 


United States, education in the 
19:47 
LAND RECLAMATIDN 11:154-155 
drainage systems 6:225 
LAND REFORM see LAND USE 
LAND USE 
agriculture, history of 1:176-180 
agriculture and the food supply 
1:181-183 
enclosure 7:27 
Homestead Act 9:281 
maps and mapmaking 12:116 
Mexico 
Zapata, Emiliano 20: 104-105 
Northwest Territory 13:390 
public domain 15:284 
zoning 20:120 
LANDAU, LEV 11:155-156 
neutron star 13:264 
LANDFILL 11:156 
land reclamation 11:154, 11:155 
pollutants, chemical 15:107 
waste disposal systems 19:274 
LANDFORM EVDLUTIDN 11:156-158 
drift, glacial 6:242 
horst and graben 9:316 
isostasy 10:262 
monadnock 13:26 
moraine 13:73 
mountain 13:109-111 
plate tectonics 15:57-61 
LANDINI, FRANCESCO 11-158 
LANDIS, KENESAW MOUNTAIN 11:158 
baseball 2:399 
LANDLORD see LEASE; TENANT 
LANDMARK SITES see HISTORIC 
PRESERVATION; subheading 
historic sites under geographic 
headings 
LANDON, ALF 11:158 
opinion polls 14:106 
LANDOR, WALTER SAVAGE 11:158-159 
LANDOWSKA, WANDA 11:159 
LANDRUM-GRIFFIN ACT see LABOR- 
MANAGEMENT REPORTING AND 
DISCLOSURE ACT 
LAND’S END 11:159 
LANDSAT (artificial satellite) 11:159 
space exploration 17:247 
LANDSCAPE ARCHITECTURE 11:160- 
161 
Brown, Capability 3:330 
Downing, Andrew Jackson 6:222 
English art and architecture 7:50 
fountains 8:11-12 
garden 8:167-168 
horticulture 9:316-317 
Kent, William 11:40 
Le Notre, André 11:214 
Olmsted, Frederick Law 14:84 
Repton, Humphry 16:49 
Robert, Hubert 16:109 
Versailles, Palace of 19:158 
LANDSCAPE PAINTING 11:161-164 
Canada 
Canadian art and architecture 
4: 86-87 
Lismer, Arthur 11:317 
Thomson, Tom 18:234-235 
China 
Ma Yuan (Ma Yiian) 12:3 


Wang Meng 19:253 
Wang Wei 19:253 
France 
Barbizon school 2:382 
Corot, Jean Baptiste Camille 
5:265 
Daubigny, Charles Francois 6:24 
Lorrain, Claude 11:361-362 
Sisley, Alfred 17:96-97 
Germany 
Cranach, Lucas, the Elder 5:316- 
317 
Danube school 6:15 
Friedrich, Caspar David 8:90 
Great Britain 
Constable, John 5:202-203 
Cotman, John Sell 5:295 
Cozens (family) 5:312 
English art and architecture 7:50- 
51 
Gainsborough, Thomas 8:142 
Girtin, Thomas 8:311-312 
Palmer, Samuel 14:211 
Turner, Joseph Mai!ord William 
18:384-385 
Japan 
Hokusai 9:268 
Japanese art and architecture 
10:328, 10:329 
Taiga 18:95-96 
Latin American art and architecture 
11:189 
Netherlands 
Cuyp, Aelbert 5:381-382 
Dutch art and architecture 6:277 
Goyen, Jan van 8:386-387 
Hobbema, Meindert 9:262 
Jongkind, Johan Barthold 10:388 
Ruisdael, Jacob van 16:196 
United States 
American art and architecture 
1:305-306, 1:308 
Bierstadt, Albert 3:111 
Blakelock, Ralph Albert 3:171 
Church, Frederick Edwin 4:385- 
386 
Cole, Thomas 5:86 
Hartley, Marsden 9:151 
Hudson River school 9:347 
Inness, George 10:159-160 
Luminism 11:397 
Moran, Thomas 13:73 
Vanderlyn, John 19:122 
LANDSEER, SIR EDWIN 11:164 
LANDSLIDE AND AVALANCHE 11:164- 
165 
mudflow 13:120 
LANDSTEINER, KARL 11:165 
LANE, FITZ HUGH 11:165 
LANE, JAMES HENRY 11:165 
LANFRANC 11:165 
LANG, ANDREW 11:165-166 
LANG, FRITZ 11:166 
LANGDELL, CHRISTOPHER COLUMBUS 
11.166 
LANGDON, JOHN 11:166 
LANGE, DAVID 11:166 
LANGE, DOROTHEA 11:166 
LANGER, SUSANNE K. 11:166 
LANGEVIN, ANDRE 11:166-167 
LANGGAARD, RUED 11:167 
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LANGLADE, CHARLES MICHEL DE 


LANGLAOE, CHARLES MICHEL OE 
11:167 
LANGLAND, WILLIAM 11:167 
Piers Plowman 15:10 
LANGLEY, SAMUEL PIERPONT 11:167 
LANGMUIR, IRVING 11:167 
plasma physics 15:52 
LANGTON, STEPHEN 11:167 
LANGTRY, LILLIE 11:167 
LANGUAGE see COMMUNICATION: 
LINGUISTICS; WRITING 
SYSTEMS, EVOLUTION OF; 
specific languages, language 
groupings, and dialects 
LANGUAGES, ARTIFICIAL 11:167-168 
communication 5:129 
computer languages 5:159-161 
Esperanto 7:106 
logic 11:344 
LANGUAGES, COMPUTER see 
COMPUTER LANGUAGES 
LANGUAGES, EXTINCT 11:168-169 
Dalmatian 
Romance languages 16:144 
Ugaritic 18:406 
LANGUEDOC (France) 11:169 
LANGUR 11:169-170 
primate 15:219 
LANIER, SIDNEY 11:170 
LANOLIN 11:170 
LANSDOWNE, HENRY CHARLES KEITH 
PETTY-FITZMAURICE, 5TH 
MARQUESS OF 11:170 
LANSING (Michigan) 11:170 
LANSING, ROBERT 11:170-171 
LANTERN FISH 11:171 
LANTHANIOE SERIES 11:171 
cerium 4:238 
dysprosium 6:287 
erbium 7:91 
europium 7:150 
gadolinium 8:140-141 
holmium 9:274 
lanthanum 11:171 
lutetium 11:404 
neodymium 13:241 
praseodymium 15:175 
promethium 15:245 
samarium 16:267 
scandium 16:325 
terbium 18:186 
thulium 18:242 
ytterbium 20:88 
ytterium 20:88 
LANTHANUM 11:171 
LANVIN, JEANNE see FASHION DESIGN 
LANZHOU (Lan-chou) (China) 11:171- 
172 
LAO see LAOS 
LAO-TZU see LAOZI (Lao-tzu) 
LAOCOON 11:172 
LAOIGHIS (Ireland) 11:172 
LAOS 11:172-175 
art and architecture 
Southeast Asian art and 
architecture 17:235-236 
cities see specific city names 
economic activity 11:173 
flag 11:173 
government 11:173-174 
history 11:174-175 


communism 5:137 
Pathet Lao 14:266-267 
Souphanouvong 17:208 
Souvanna Phouma 17:239 
land 11:172, 11:173 
map 11:174 
people 11:172-173 
Montagnards 13:50 
LAOZI (Lao-tzu) 11:175 
Asia 2:201 
Daode Jing (Tao Te Ching) 6:16 
Daoism (Taoism) 6:16-17 
LAPIDARY see GEM CUTTING 
LAPIS LAZULI 11:175 
LAPLACE, PIERRE SIMON OE 11:175- 
176 
black hole 3:161 
LAPLAND 11:176 
LAPPS 11:176 
Arctic 2:100 
LARAMIE (Wyoming) 11:176 
LARCENY 11:177 
embezzlement 7:17 
robbery 16:108 
LARCH 11:177 
LARONER, RING 11:177 
LAREOO (Texas) 11:177 
LARGE ELECTRON-POSITRON 
COLLIDER 
accelerator, particle 1:69 
LARGE NUMBERS, LAW OF 11:177-178 
Bernoulli, Jacques 3:89 
LARIONOV, MIKHAIL FYODOROVICH 
11:178 
LARK 11:178 
LARKIN, PHILIP 11:178 
LARKSPUR 11:178 
LAROUSSE, PIERRE 11:178 
encyclopedia 7:30 
LARS PORSENA, KING OF CLUSIUM 
11:178 
LARTET, EQOUARO ARMAND 11:179 
LARTIGUE, JACQUES HENRI 11:179 
LARVA 11-179 
growth 9:65-66 
grub 9:66 
inchworm 10:65 
insect 10:167, 10:168 
neoteny 13:243 
LARYNGITIS 11:179 
LARYNX 11:179-180 
croup 5:348 
laryngitis 11:179 
phonetics 14:383 
speech 17:294-295 
LAS CAMPANAS OBSERVATORY 11:180 
LAS CASAS, BARTOLOME DE 11:180 
LAS CRUCES (New Mexico) 11.180 
LAS PALMAS (Canary Islands) 11:180 
LAS VEGAS (Nevada) 11:180 
Nevada 13:268 
LASCAUX (France) 11:180-181 
cave dwellers 4:205 
prehistoric art 15:190, 15:19/ 
LASER 11:181-183 
applications 
compact disc 5:141-142, 5:153 
sound recording and reproduction 
17:204 
ceramics 4:237 
fingerprinting 7:278 


Gould, Gordon 8:378 
light 11:289 
machine tools 12:21 
Maiman, Theodore Harold 12:55 
surgery 18:38, 18:39 
Townes, Charles Hard 18:305 
LASHLEY, KARL S. 11:183 
LASSALLE, FEROINAND 11:183 
socialism 17:157 
LASSEN PEAK 11:183 
LASSUS, ROLAND OE 11:183 
LAST JUDGMENT see JUDGMENT, LAST; 
SECOND COMING OF CHRIST 
LAST SUPPER 11:183 
Eucharist 7:124 
Gethsemane 8:288 
Grail, Holy 8:392 
Jesus Christ 10:351 
LATAKIA (Syria) 11:184 
LATE STONE AGE see NEOLITHIC 
PERIOD 
LATERAN COUNCILS 11:184 
Julius ll, Pope 10:406 
LATERAN TREATY 
Pius XI, Pope 15:33 
LATERITE 11:184 
bauxite 3:13 
soil 17:173 
LATEX 11:184 
gutta-percha 9:92 
LATHE 11:184-185 
machine tools 12:19, 12:20 
LATHROP, ROSE HAWTHORNE 11:185 
LATIMER, HUGH 11:185 
LATIN AMERICAN ART AND 
ARCHITECTURE 11:185-191 
Brazil 
Niemeyer, Oscar 13:329 
Mexico 
Rivera, Diego 16: 103-104 
Siqueiros, David Alfaro 17:95 
pre-Columbian art and architecture 
15:175-181 
Venezuela 
Villanueva, Carlos Raul 19:202- 
203 
See also specific art forms 
subdivided by specific country 
names; other specific artist 
names 
LATIN AMERICAN LITERATURE 11:191- 
l 
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Andrade, Mario de 1:372 

Brazil 3:287 

Cortazar, Julio 5:270 

Fuentes, Carlos 8: 108 

Garcia Marquez, Gabriel 8:166 

Juana Inés de la Cruz, Sor 10:399 

Marti, José 12:146 

Uruguay 19:95-96 

Vallejo, César 19:112 

Vargas Llosa, Mario 19:124 

See also specific literary forms 
subdivided by country names; 
other specific author names 

LATIN AMERICAN MUSIC AND OANCE 

11:193-194 

See also specific composer and 
performer names 

LATIN EMPIRE OF CONSTANTINOPLE 

see CONSTANTINOPLE, LATIN 


EMPIRE OF 
LATIN KINGDOM OF JERUSALEM see 
JERUSALEM, LATIN KINGDOM OF 
LATIN LANGUAGE 11:194-195 
inscription 10:165 
Jerome, Saint 10:346 
linguistics 11:306, 11:308 
liturgy 11:325 
Romance languages 16:143-145 
writing systems, evolution of 20:52 
LATIN LITERATURE 11:195 
Aeneid 1:108-109 
Augustan age 2:260 
Caesar, Julius 4:14 
Catullus 4:198-199 
Cicero, Marcus Tullius 4:390 
comedy 5:119 
Ennius, Quintus 7:71 
Horace 9:298 
humanism 9:370 
Juvenal 10:415 
Livius Andronicus 11:328 
Lucretius 11:390 
novel 13:401 
Ovid 14:160 
satire 16:304, 16:305 
Terence 18:187 
tragedy (drama) 18:314 
tragicomedy 18:314 
Vergil 19:150 
LATIN SQUARE 
magic square 12:41 
LATITUDE 11:195 
tropic of Cancer 18:347 
tropic of Capricorn 18:347 
LATIUM (Italy) 11:195 
LATRINE see TOILET 
LATROBE, BENJAMIN HENRY 11:196 
American art and architecture 1:300 
Capitol of the United States 4:19 
LATTER-DAY SAINTS, CHURCH OF 
JESUS CHRIST OF see 
MORMONISM 
LATVIA 11:196-197 
cities see specific city names 
economy 11:196 
history 11:196-197 
Livonia 11:328 
land and people 11:196 
map 11:196 
LATVIAN LANGUAGE see BALTIC 
LANGUAGES 
LATYNINA, LARISA 11:197 
LAU, MAX THEODOR VON 
crystal 5:358 
LAUO, WILLIAM 11:197 
LAUOA, NIKI 11:197— 
LAUOONNIERE, RENE GOULAINE OE 
11:197 
LAUGHING GAS see ANESTHETICS 
LAUGHTON, CHARLES 11:197 
LAURASIA see PLATE TECTONICS 
LAUREL 11:197-198 
avocado 2:310-31] 
bay leaf 3:14 
sassafras 16:30] 
LAUREL ANO HAROY 11:198 
LAURENCE, MARGARET 11:198-199 
LAURENS, HENRY 11:199 
LAURENT, AUGUSTE 
organic chemistry 14:131-132 
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LAURENTIAN MOUNTAINS 11:199 
LAURENTIAN SHIELD see CANADIAN 
SHIELD 
LAURIER, SIR WILFRID 11:199 
Canada, history of 4:82-83 
Liberal parties 11:267 
LAUSANNE (Switzerland) 11:199 
LAUSANNE, TREATY OF 11:199-200 
Turkey 18:381 
World War | 20:24 
LAUTARO 11:200 
LAVA 11:200 
basalt 2:398 
fumarole 8:112 
obsidian 14:27-28 
volcano 19:225-227 
LAVAL (Canada) 11:200 
LAVAL, FRANGOIS OE 11:200 
LAVAL, PIERRE 11:200-201 
World War II 20:27 
LAVALLEJA, JUAN ANTONIO 11:201 
LAVENOER 11:201 
LAVER, ROO 11:201 
LAVERAN, CHARLES 11:201 
LAVOISIER, ANTOINE LAURENT 11:201- 
202 
chemistry, history of 4:295, 4:296 
element 6:410 
hydrogen 9:401 
organic chemistry 14:131 
oxygen 14:166 
thermodynamics 18:222 
LAW 11:202-204 
adversary procedure 1:101 
air law 1:197 
antitrust laws 2:36 
assault and battery 2:214 
attainder, bill of 2:255 
attorney 2:256-257 
bankruptcy 2:375 
blackmail 3:167 
blue laws 3:184 
canon law 4:108-109 
civil disobedience 5:4 
civil law 5:5-6 
civil rights 5:6-8 
class action 5:35 
common law 5:125-127 
Constitution of the United States 
5:209 
consumer protection 5:225-226 
contempt 5:226 
copyright 5:250-251 
corporation 5:266-267 
court 5:303-305 
covenant 5:307-308 
crime 5:329-333 
Criminal justice 5:334-335 
damages 5:414 
death and dying 6:45 
diseases, occupational 6:164 
divorce 6:175-176 
drug abuse 6:249 
due process 6:260 
environmental law 7:74-75 
equity 7:90 
euthanasia 7:151 
ex post facto law 7:166 
first aid 7:293 
fraud 8:47 
grandfather clause 8:396 


habeas corpus 9:99-100 
immigration 10:50 
immunity (law) 10:53 
incompetence 10:67 
inquest 10:162-163 
international law 10:191-192 
judicial review 10:405 
jury 10:413-414 
justice of the peace 10:414 
Justice, U.S. Department of 10:414 
legal procedure 11:231-232 
malice 12:74 
maritime law 12:130-131 
marriage 12:137 
martial law 12:148 
military justice 12:357 
natural law 13:213-214 
negligence 13:237 
nuisance 14:3 
paralegal services 14:238 
perjury 14:315 
political science 15:101 
pollution control 15:112 
pornography 15:133-134 
probation 15:237 
professional and educational 
organizations 
American Bar Association 1:311 
rape (crime) 15:387-388 
riot 16:99 
statute of limitations 17:349 
sumptuary laws 18:18 
surrogate motherhood 18:43 
tort 18:296-297 
trial 18:336-337 
United States, education in the 
19:47 
will (law) 19:364 
See also CONTRACT (law); ESTATE; 
PROPERTY; subheading law 
under specific country names; 
subjects of specific laws 
LAW, HISTORY OF 11:204-207 
Blackstone, Sir William 3:168 
civil law 5:5-6 
common law 5:125-127 
Draco 6:224 
Germanic law 8:265-266 
Grotius, Hugo 9:59 
Hammurabi, Code of 9:123 
Hand, Learned 9:127 
Hart, H. L. A. 9:150 
Justinian Code 10:414 
Kent, James 11:39-40 
Montesquieu, Charles Louis de 
Secondat, Baron de la Breéde et 
de 13:57-58 
Napoleonic Code 13:193 
Pound, Roscoe 15:163 
Reeve, Tapping 15:415 
Roman law 16:142 
Savigny, Friedich Karl von 16:315 
state (in political philosophy) 
17:341-345 
See also GOVERNMENT; SUPREME 
COURT OF THE UNITED STATES 
LAW, ANOREW BONAR 11:207 
Beaverbrook, Max Aitken, lst Baron 
3:28 
LAW, JOHN 11:207 
Mississippi Scheme 12:402 


LAW, PHYSICAL 11:207-208 
LAW, RELIGIOUS see CANON LAW; 
SHARIA; TALMUD 
LAW, WILLIAM 11:208 
LAW OF THE SEA see SEA, LAW OF THE 
LAWES, SIR JOHN BENNETT see 
FERTILIZER 
LAWN BOWLS 11:208 
boccie 3:193-194 
LAWN TENNIS see TENNIS 
LAWRENCE (Massachusetts) 11:208 
LAWRENCE, ABBOTT 11:208 
LAWRENCE, 0. H. 11:208-209 
English literature 7:65, 7:66 
Lady Chatterley’s Lover 11:138 
LAWRENCE, ERNEST ORLANOO 11:209 
accelerator, particle 1:68 
Lawrence Berkeley and Lawrence 
Livermore laboratories 11:210 
LAWRENCE, JACOB 11:209 
LAWRENCE, JOHN LAIRO MAIR 
LAWRENCE, 1ST BARON 11:209 
LAWRENCE, T. E. 11:209-210 
World War | 20:17, 20:23 
LAWRENCE, SIR THOMAS 11:210 
LAWRENCE OF ARABIA see LAWRENCE, 
Tae 
LAWRENCE BERKELEY ANO LAWRENCE 
LIVERMORE LABORATORIES 
11:210 
Lawrence, Ernest Orlando 11:209 
LAWRENCIUM 11:210-211 
LAWS OF MOTION 11:211 
aerodynamics 1:111-112 
celestial mechanics 4:210 
force 7:395-396 
gravitation 8:412, 8:413 
inertia 10:142-143 
Kepler’s laws 11:51 
kinematics 11:67-68 
motion, circular 13:101 
motion, planar 13:102-103 
Newton, Sir Isaac 13:318-319 
physics 14:408-409 
three-body problem 18:239-240 
wind 19:378-379 
LAWTON (Oklahoma) 11:211 
LAWYER see ATTORNEY; LAW 
LAXATIVE see CATHARTIC 
LAXNESS, HALLOOR KILJAN 11:211 
LAYAMON 11:211 
Arthur and Arthurian legend 2:172 
English literature 7:57-58 
LAYE, CAMARA 11:211 
LAZARSFELD, PAUL 
mass media 12:170 
LAZARUS 11:211 
Bethany 3:96 
Mary and Martha 12:155 
LAZARUS, EMMA 11:211-212 
Statue of Liberty 17:349 
LAZIO see LATIUM 
LAZURITE see LAPUS LAZULI 
LE BRUN, CHARLES 11:212 
Versailles, Palace of 19:158 
LE CARRE, JOHN 11:212 
LE CHATELIER, HENRI LOUIS 11:212 
chemical kinetics and equilibrium 
4:29] 
LE CORBUSIER 11:212-213 
cathedrals and churches 4:190 


Chandigarh (India) 4:253 
modern architecture 13:4 
Sert, José Luis 16:406 
LE DUC THO 
Vietnam War 19:195 
LE GUIN, URSULA 11:213 
LE HAVRE (France) 11:213 
LE MANS (France) 11:214 
LE NAIN BROTHERS 11:214 
LE NOTRE, ANORE 11:214 
LE VAU, LOUIS 11:214-215 
Versailles, Palace of 19:158 
LEAO 11:215 
diseases, occupational 6:163 
glass 8:320 
radiometric age-dating 15:370 
LEAOBELLY 11:215 
LEAOWORT 11:216 
LEAF see PLANT 
LEAF BEETLE 11:216 
LEAFHOPPER 11:216 
LEAGUE OF ARAB STATES see ARAB 
LEAGUE 
LEAGUE OF NATIONS 11:216-217 
disarmament 6:159 
Fourteen Points 8:13 
Palestine 14:206 
Paris Peace Conference 14:248 
slavery 17:119 
United Nations 19:27 
United States, history of the 19:64 
Wilson, Woodrow 19:376 
World War | 20:23, 20:24, 20:25, 
20:26, 20:27 
LEAGUE OF WOMEN VOTERS 11:217 
Catt, Carrie Chapman 4:195 
LEAHY, WILLIAM OANIEL 11:217 
LEAKEY (family) 11:217-218 
African prehistory 1:/6/ 
archaeology 2:75 
Homo erectus 9:282 
Homo habilis 9:283 
Olduvai Gorge (Tanzania) 14:81 
LEAN, OAVIO 11:218 
LEANING TOWER, THE (Pisa) 
campanile 4:61 
Pisa 15:25 
LEAP YEAR see CALENDAR 
LEAR, EOWARO 11:218 
LEAR, NORMAN 11:218 
LEARNING 11:218-219 
animal behavior 1:392, 1:393, 1:394 
anxiety 2:38 
behavior modification 3:46 
biofeedback 3:124 
habit 9:100 
Herbart, Johann Friedrich 9:214 
Hull, Clark 9:352 
imprinting 10:60-61 
infancy 10:144 
information theory 10:154 
memory 12:252-253 
Pavlov, Ivan Petrovich 14:274 
personality 14:327 
preschool education 15:202 
programmed learning 15:240 
psychology 15:269 
Skinner, B. F. 17:108-109 
socialization 17:161-162 
Thorndike, Edward L. 18:237 
See also COGNITIVE PSYCHOLOGY 
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LEARNING DISABILITIES 11:219-220 
dyslexia 6:287 
special education 17:280 
LEASE 11:220 
tenant 18:174 
LEASE, MARY ELIZABETH 11:220 
LEAST-SQUARES METHOD 11:220 
statistics 17:348 
LEATHER AND HIDES 11:220-221 
fur 8:123 
shoe 17:55 
moccasin 12:414-415 
suede 18:3 
LEATHERBACK TURTLE 11:221-222 
LEATHERSTOCKING TALES, THE 
(novels) 11:222 
Bumppo, Natty 3:373 
Cooper, James Fenimore 5:240 
LEAVES OF GRASS (poetry) 11:222 
Whitman, Walt 19:354-355 
LEAVIS, F. R. 11:222 
LEAVITT, HENRIETTA SWAN 11:222 
LEBANON 11:222-226 
cities see specific city names 
climate 11:223 
economic activity 11:223, 11:224 
education and health 11:223-224 
flag 11:223 
government 11:223, 11:224-225 
history 11:225-226 
Arab-Israeli Wars 2:58, 2:59 
Hezbollah 9:232 
United Nations 19:29 
World War Il 20:29 
land and resources 11:222-223 
map 11:224 
Palestine Liberation Organization 
14:207-208 
people 11:223 
religion 
Maronites 12:134 
LEBENSRAUM see DRANG NACH OSTEN 
LEBLANC, NICOLAS 
chemical industry 4:288-289 
LECITHIN 11:226 
LECLERC, JACQUES PHILIPPE 11:226- 
22] 
LECOMPTON CONSTITUTION 11:227 
Walker, Robert J. 19:245 
LECONTE OE LISLE, CHARLES MARIE 
11:227 
LED ZEPPELIN 
rock music 16:17 
LEOA 11:227 
LEDBETTER, HUDDIE see LEADBELLY 
LEDERBERG, JOSHUA 11:227 
LEDERER, RAYMOND 
ABSCAM 1:56 
LEDO ROAD 
World War Il 20:35 
LEOOUX, CLAUDE NICOLAS 11:227 
visionary architecture 19:218 
LEE (family) 11:227-228 
Lee, Robert E. 11:228-229 
LEE, ANN 11:228 
Shakers 17:18 
LEE, CHARLES 11:228 
LEE, HARPER 
To Kill a Mockingbird 18:271 
LEE, JESSE 11:228 
LEE, JOHN OOYLE 11:228 


Mountain Meadows Massacre 
13:113 
LEE, ROBERT E. 11:228-229 
Antietam, Battle of 2:28 
Appomattox Court House 2:53 
Bull Run, Battles of 3:370 
Civil War, U.S. 5:15-29 
Gettysburg, Battle of 8:288, 8:289 
Peninsular Campaign 14:293 
Petersburg campaign 14:339 
Wilderness Campaign 19:361-362 
LEE, TSUNG DAO see PARITY (physics) 
LEE KUAN YEW 11:229 
LEE TENG-HUI 11:229 
Taiwan 18:99 
LEECH 11:229-230 
annelid 1:415 
LEEDS (England) 11:230 
city 4:41] 
LEEK 11:230 
vegetable 19:135 
LEESER, TILL 
furniture 8:13] 
LEEUWENHOEK, ANTONI VAN 11:230- 
231 


anatomy 1:364 
biology 3:129, 3:130 
heredity 9:218 
LEEWARD ISLANDS 11:231 
Montserrat (island) 13:63 
Saint Martin 16:248 
LEFEVRE D’ETAPLES, JACQUES 11:231 
LEFT-HANDEDNESS see HANDEDNESS 
LEG 
artificial limbs 2:175 
muscle 13:138 
skeleton, human 17:102 17:103 
sports medicine 17:315 
See also FOOT 
LEGAL AIO 11:231 
LEGAL PROCEOURE 11:231-232 
adversary procedure 1:101 
attachment 2:255 
attorney 2:256-257 
brief 3:308 
class action 5:35 
court 5:303-305 
defense counsel 6:59 
Doe, John or Jane 6:182-183 
double jeopardy 6:216-217 
grand jury 8:396 
indictment 10:128 
injunction 10:158 
jury 10:413-414 
justice of the peace 10:414 
juvenile delinquency 10:415 
law 11:202-204 
malpractice 12:76 
mandamus 12:90-91 
military justice 12:357 
nolo contendere 13:354 
oath 14:22 
search warrant 16:374 
self-incrimination 16:390 
summons 18:17 
trial 18:336-337 
warrant 19:258-259 
witness 19:396 
writ 20:49 
LEGAL REALISM 
law 11:203 


LEGEND 11:232 
Arthur and Arthurian legend 
2:172-173 
Faust 7:225 
See also FOLKTALE; MYTHOLOGY 
LEGER, ALEXIS SAINT-LEGER see 
____ PERSE, SAINT-JOHN 
LEGER, FERNAND 11:232-233 
LEGER, PAUL EMILE 11:233 
LEGHORN see LIVORNO 
LEGION, ROMAN 11:233 
LEGION OF HONOR see MEDALS AND 
DECORATIONS 
LEGIONNAIRES’ DISEASE 11:233 
LEGISLATURE 11:233-234 
apportionment 2:53 
Congress of the United States 
5:181-184 
criminal justice 5:334 
government 8:380 
Parliament 14:251-252 
parliamentary procedure 14:252 
LEGLESS LIZARD 11:234 
LEGUME 11:234 
alfalfa 1:257-258 
bean 3:20 
lentil 11:243-244 
lespedeza 11:256 
nitrogen cycle 13:344 
pea 14:76 
peanut 14:278 
pulse crop 15:296 
soybean 17:239-240 
vetch 19:162 
LEHAR, FRANZ 11:234 
LEHMAN, HERBERT H. 11:234 
LEHMANN, LOTTE 11:234 
LEHMBRUCK, WILHELM 11:234 
LEIBNIZ, GOTTFRIEO WILHELM VON 
11:234-235 
computer 5:146 
logic 11:344 
mathematics, history of 12:187 
rationalism 15:392 
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LITERARY CRITICISM see CRITICISM, 
LITERARY 
LITERARY DIGEST (periodical) 


Andrade, Mario de 1:372 
criticism, literary 5:337 
Eliot, T. S. 7:5-6 
Latin American literature 11:191- 


192 
Marti, José 12:146 
Spanish literature 17:283 


LITERATURE 11:321 


African-American literature 1:142, 
1:149 
African literature 1:156-157 
American literature 1:314-321 
anti-hero 2:30 
apocalyptic literature 2:44 
Arabic literature 2:6 1-62 
Augustan age 2:260 
Australian literature 2:280-281 
Austrian literature 2:289-290 
Biedermeier 3:110 
Canadian literature 4:88-90 
Catalan literature 4:181 
children’s literature 4:32 1-324 
Chinese literature 4:358-359 
classicism 5:36-37 
criticism, literary 5:336-337 
Czech literature 5:394 
Dada 5:401 
Danish literature 6:12-13 
decadence 6:48 
Dutch and Flemish literature 6:281- 
282 

English literature 7:56-66 
epiphany 7:84 
erotica 7:97-98 
expressionism 7:181 
fabliau 7:195 
figures of speech 7:260-261 
Finland 7:280 
forms 

allegory 1:275 

autobiography 2:291 

belles lettres 3:63 

biography 3:124-125 

comedy 5:118-119 

diary 6:124 

drama 6:227-232 

elegy 6:409 

epic 7:80-81 

epistle 7:86 

essay 7:107 

fable 7:194-195 

fairy tale 7:199 

fantasy 7:208 

legend 11:232 

novel 13:401-404 

novella and novelette 13:404 

parody 14:254 

picaresque novel 15:3 

poetry 15:78-79 

romance 16:143 

saga 16:237 

satire 16:304-305 

science fiction 16:348-350 


Greek literature, modern 9:36 

grotesque 9:58 

Hinduism 9:246 

Icelandic literature 10:18 

imagism 10:48 

Indian literature 10:89 

Irish literature 10:236-237 

Italian literature 10:273-276 

Japanese literature 10:330-331 

Latin American literature 11:191- 
193 

literary fraud 11:320-321 

literary modernism 11:321 

naturalism 13:214-215 

Nobel Prize winners (table) 13:349- 
352 


oral literature 14:114 

pastoral literature 14:265 
Persian literature 14:326 
Pulitzer Prize 15:294 

realism 15:402-403 
romanticism 15:153-154 
Russian literature 16:214-216 
Scottish literature 16:358 
skaldic literature 17:99 

stream of consciousness 17:394 
Sturm und Drang 17:404-405 
surrealism 18:42-43 

Swedish literature 18:60-61 
symbolism 18:76-77 

Welsh literature 19:320-321 
Westerns 19:335 

Yugoslavia 20:91 

See also specific author names 


LITERATURE FOR CHILDREN see 


CHILDREN’S LITERATURE 


LITHIUM (drug) 11:321 


manic-depressive psychosis 12:95 
psychopharmacology 15:279 


LITHIUM (element) 11:321 
LITHOGRAPH 1 1:321-322 


book illustration 3:223 

collotype 5:91 

Currier and Ives 5:377 

Daumier, Honoré 6:24-25 

Gavarni, Paul 8:185 

graphic arts 8:401, 8:402-403 

Kollwitz, Kathe 11:93 

Munch, Edvard 13:127 

Picasso, Pablo 15:4 

printing 15:230 

Toulouse-Lautrec, Henri de 18:301- 
302 


LITHOGRAPHY, OFFSET see OFFSET 


LITHOGRAPHY 


LITHOSPHERE 11:322 


plate tectonics 15:57-61 


LITHOTRIPSY 11:322 


gallstone 8:142 
kidney stone 11:62 
ultrasonics 18:410 


LITHUANIA 11:322-323 


economy 11:322-323 
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LITHUANIAN LANGUAGE 


history 11:322-323 
Vytautas, Grand Duke of Lithuania 
19:237 
land and people 11:322-323 
LITHUANIAN LANGUAGE see BALTIC 
LANGUAGES 
LITOTES see FIGURES OF SPEECH 
LITTLE BIGHORN, BATTLE OF THE 
11:323 
Crazy Horse 5:321 
Custer, George Armstrong 5:380-381 
Gall (Sioux warrior) 8:149 
Sitting Bull 17:98 
LITTLE OIPPER 11:324 
LITTLE ENTENTE 11:324 
LITTLE GIDDING (England) 
Ferrar, Nicholas 7:245 
LITTLE LEAGUE BASEBALL 11:324 
LITTLE ROCK (Arkansas) 11:324 
Arkansas 2:126, 2:128 
LITTLE TURTLE (Miami Indian chief) 
11:324 
LITTORAL ZONE 11:324 
habitat 9:100-101 
LITURGY 11:324-325 
Christianity 4:377 
Divine Office 6:173 
litany 11:318 
Mass 12:167 
medieval music 12:237-238 
Orthodox church 14:143 
See also CHURCH MUSIC 
LITVINOV, MAKSIM MAKSIMOVICH 
11:325 
LIU SHAOQI (Liu Shao-ch’i) 11:325 
LIVER 11:325-326 
diseases and disorders 
cirrhosis 4:406 
hepatitis 9:210 
jaundice 10:334 
human body 9:365, 9:368 
urea 19:92 
LIVERPOOL (England) 11:326 
United Kingdom 19:26 
LIVERPOOL, ROBERT BANKS 
JENKINSON, 2D EARL OF 11:326 
LIVERWORT 11:326 
moss 13:98-99 
LIVESTOCK see ANIMAL HUSBANDRY 
LIVIA ORUSILLA 11:327 
LIVING THEATRE 11:327 
LIVING WILL 
death and dying 6:45 
LIVINGSTON (family) 11:327 
Declaration of Independence 6:50- 
52 
LIVINGSTONE, DAVID 11:327-328 
Africa 1:139, 1:140 
Stanley, Sir Henry Morton 17:333 
LIVIUS ANORONICUS 11:328 
LIVONIA (USSR) 11:328 
LIVONIAN KNIGHTS 
Teutonic Knights 18:194 
LIVORNO (Italy) 11:328 
LIVY 11:328 
LIZARO 11:328-332 
agama 1:168-169 
chameleon 4:249-250 
distribution and habitat 11:329 
earless monitor 6:293 
gecko 8:188-189 


Gila monster 8:303 
horned toad 9:304 
iguana 10:35 
lacertid 11:136 
legless lizard 11:234 
Mexican beaded lizard 12:305 
molting 13:23 
monitor lizard 13:38 
mosasaur 13:92 
night lizard 13:336 
parthenogenesis 14:257 
race runner 15:343 
regeneration 16:// 
reptile 16:45, 16:46 
skink 17:108 
teiid 18:151 
teju 18:151 
LIUBLIANA (Yugoslavia) 11:332 
LLAMA 11:332 
alpaca 1:283 
animal husbandry 1:405-406 
LLOYD, HAROLD 11:332-333 
LLOYD, HENRY DEMAREST 11:333 
LLOYO GEORGE, OAVIO, 1ST EARL 
LLOYO-GEORGE OF OWYFOR 
11.333 
Paris Peace Conference 14:248 
World War | 20:23 
LLOYD’S OF LONDON 11:333 
LOACH 11:333-334 
LOAM see SOIL 
LOANS see INTEREST; USURY 
LOBACHEVSKY, NIKOLAI IVANOVICH 
11:334 
LOBBYIST 11:334 
Common Cause 5:125 
special-interest groups 17:290-291 
LOBELIA 11:334 
LOBENGULA, KING OF THE NDEBELE 
11:334 
LOBSTER 11:334-335 
Shellfish 17:35 
LOCAL GROUP OF GALAXIES 11:335 
extragalactic systems 7:185 
Magellanic Clouds 12:39-40 
LOCARNO (Switzerland) 11:335 
LOCARNO PACT 11:335 
Chamberlain, Sir Austen 4:248 
LOCH NESS see NESS, LOCH 
LOCH NESS MONSTER 11:335-336 
LOCK (waterways) 
canal 4:90-9/ 
LOCK AND KEY 11:336 
LOCKE, ALAIN 11:336 
LOCKE, DAVID ROSS see NASBY, 
PETROLEUM V. 
LOCKE, JOHN 11:336-337 
civil rights 5:6 
Condillac, Etienne Bonnot de 5:169 
consciousness 5:197 
Declaration of Independence 6:50 
democracy 6:73 
Edwards, Jonathan 6:351-352 
liberalism 11:267-268 
natural law 13:213-214 
philosophy 14:375, 14:377 
social contract 17:148 
state (in political philosophy) 
17:344 
Sterne, Laurence 17:365 
Whig party (England) 19:345 


LOCKJAW see TETANUS 
LOCKOUT 11:337 
strike 17:396 
LOCKWOOD, BELVA ANN BENNETT 
11:337-338 
LOCOMOTION, BIOLOGICAL see 
BIOLOGICAL LOCOMOTION 
LOCOMOTIVE 11:338-340 
railroad 15:375, 15:376, 15:377 
Rocket 16:119 
steam engine 17:350 
Stephenson, George and Robert 
17:361 
LOCOWEED 11:341 
LOCUST (insect) 11:341 
animal migration 1:407, 1:408 
grasshopper 8:407-408 
LODESTONE see MAGNETITE 
LODGE (family) 11:341 
LOOGE, THOMAS 11:341 
£602 (Poland) 11:342 
LOESS 11:342 
LOEWE, FREDERICK see LERNER, ALAN 
JAY, AND LOEWE, FREDERICK 
LOEWY, RAYMOND 11:342 
LOGAN, JAMES 11:342 
LOGAN, JOHN 11:342 
LOGAN, JOHN ALEXANDER 11:342-343 
LOGAN, MOUNT 11:343 
LOGARITHM 11.343 
e6:288 
Napier, John 13:189 
slide rule 17:122-123 
LOGGERHEAD TURTLE 11:343 
LOGGING see LUMBER 
LOGIC 11:343-345 
analytic and linguistic philosophy 
1:358-359 
Aristotle 2:113, 2:114-115 
axiom 2:312 
deduction 6:53 
dialectic 6:123 
fallacy 7:202 
Frege, Gottlob 8:59-60 
induction 10:134 
Leibniz, Gottfried Wilhelm von 
11:234-235 
mathematical logic 11:344-345 
modal logics 11:345 
Occam's razor 14:29 
paradox (mathematics) 14:234-235 
philosophy 14:374 
proof, mathematical 15:245 
Quine, Willard Van Orman 15:335 
Ramus, Petrus 15:383 
reasoning 15:403-404 
relational logic 11:345 
Russell, Bertrand 16:200-201 
syllogism 18:75-76 
traditional logic 11:343-344 
LOGICAL POSITIVISM 11:345-346 
analytic and linguistic philosophy 
1:358 
atheism 2:234 
behaviorism 3:47 
Carnap, Rudolf 4:141 
Hempel, Carl Gustav 9:201 
philosophy 14:377 
positivism 15:148 
Russell, Bertrand 16:201 
Wittgenstein, Ludwig 19:398 


LOGO see COMPUTER LANGUAGES 
LOGOCENTRISM see DECONSTRUCTION 
LOGOGRAPHIC WRITING SYSTEMS see 
WRITING SYSTEMS, EVOLUTION 
OF 
LOGOS 11.346 
God 8:336, 8:337 
Heraclitus 9:211 
Jesus Christ 10:352 
Plato 15:65-66 
LOGOTHERAPY 
Frankl, Viktor 8:42 
LOGROLLING see BIRLING 
LOIRE RIVER 11:346 
LOISY, ALFREO FIRMIN 11:346 
LOKI 11:346 
mythology 13:179 
LOLITA (novel) 
Nabokov, Vladimir 13: 187-182 
LOLLARDS 11:346-347 
LOMAX (family) 11:347 
LOMBAROI, VINCE 11:347 
LOMBAROS 11:347 
Italy, history of 10:285 
LOMBAROY (Italy) 11:347-348 
history 
Sforza (family) 17:15 
LOMBROSO, CESARE see CRIME 
LOME (Togo) 11:348 
LOMENIE DE BRIENNE, ETIENNE 
CHARLES DE 11:348 
LOMONOSOV, MIKHAIL VASILEVICH 
11:348 
LOMONOSOV RIDGE 11:348 
LON NOL 11:348 
LONOON (England) 11:348-351 
architecture and historic sites 
11:349 
British Museum 3:317-318 
Buckingham Palace 3:50 
Gibbs, James 8:300 
London Bridge 11:352-353 
Nash, John 13:197 
St. James’s Palace 16:243 
Saint Paul’s Cathedral 16:249 
Tower of London 18:304 
Westminster Abbey 19:335 
Westminster Palace 19:336 
Wren, Sir Christopher 20:46 
art 
Tate Gallery, The 18:125-126 
Bedlam (hospital) 3:31 
bridge 3:304 
cockney 5:75 
economy and transportation 11:348- 
349 
education and culture 11:349 
government 11:349 
history 11:349, 11:35] 
Jack the Ripper 10:297 
London, treaties and conferences 
of 11:351-352 
Pepys, Samuel 14:304-305 
map 11:350 
newspaper 
Times, The 18:258 
Scotland Yard 16:357 
subway 17:41 1, 17:412 
theater 
Covent Garden 5:308 
Drury Lane Theater 6:251 


ET 
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Elizabethan playhouse 7:10-11 
Old Vic Theatre 14:80 
Shakespeare, William 17: 18-19 
Tussaud, Madame 18:389 
zoological gardens 20: 121 
LONOON (Ontario) 11:351 
LONDON, JACK 11:351 
Call of the Wild, The 4:37 
LONDON, TREATIES AND 
CONFERENCES OF 11:351-352 
disarmament 6:159 
LONOON, UNIVERSITY OF 11:352 
LONDON BRIDGE 11:352-353 
LONDON COMPANY 11:353 
Gates, Sir Thomas 8:181-182 
Plymouth Colony 15:74 
LONDONOERRY (Ireland) 11:353 
LONG (family) 11:353-354 
Louisiana 11:380 
LONG, STEPHEN H. 11:354 
LONG BEACH (California) 11:354 
LONG DAY’S JOURNEY INTO NIGHT 
(play) 11:354 
LONG ISLANO (New York) 11:354 
LONG ISLANO, BATTLE OF 11:354 
Putnam, Isaac 15:304 
LONG ISLANO SOUNO 11:354-355 
LONG JUMP see TRACK AND FIELD 
LONG MARCH 11:355 
Mao Zedong (Mao Tse-tung) 12:111 
Zhu Da (Chu Teh) 20:111 
LONG PARLIAMENT 
Charles |, King of England, Scotland, 
and Ireland 4:264 
Cromwell, Oliver 5:343 
LONGEVITY see LIFE SPAN 
LONGFELLOW, HENRY WAOSWORTH 
11:355 
American literature 1:316 
LONGHAIREO CATS 11:355-356 
LONGHI, PIETRO 11:356 
LONGHORN CATTLE see CATTLE AND 
CATTLE RAISING 
LONGINUS 11:356 
criticism, literary 5:336 
LONGITUOE 11:356 
navigation 13:222 
prime meridian 15:220 
LONGMEN (Lung-men) (China) 11.356 
LONGSHORE DRIFT see BEACH AND 
COAST; COASTAL PROTECTION 
LONGSHOREMEN’S UNION see 
INTERNATIONAL 
LONGSHOREMEN’S UNION 
LONGSPUR 11:357 
LONGSTREET, JAMES 11:357 
Gettysburg, Battle of 8:288, 8:289 
LONGUEUIL, CHARLES LE MOYNE, 
SIEUR OE 11:357 
LOOM 11:357-358 
Jacquard, Joseph Marie 10:303 
rugs and carpets 16:194-195 
tapestry 18:114 
textile industry 18:202 - 
weaving 19:304-305 
LOON 11:358-359 
LOOS, ADOLF 11:359 
LOOS, ANITA 11:359 
LOOSESTRIFE 11:359 
LOP NOR 11:359 
LOPE DE VEGA see VEGA, LOPE DE 


LOPEZ, FRANCISCO SOLANO 11:359 
Triple Alliance, War of the 18:343 
LOPEZ, NANCY 11:359-360 , 
LOPEZ PORTILLO Y PACHECO, JOSE 
11:360 
LOQUAT 11:360 
LORAN see NAVIGATION © ; 
LORCA, FEDERICO GARCIA see GARCIA 
LORCA, FEDERICO 
LORD CHAMBERLAIN’S MEN see 
ELIZABETHAN PLAYHOUSE 
LORD OF THE FLIES (novel) see 
GOLDING, WILLIAM 
LORDS, HOUSE OF see PARLIAMENT 
LORO’S PRAYER 11:360 
LORD’S SUPPER see EUCHARIST 
LOREN, SOPHIA 11:360 
LORENTZ, HENORIK ANTOON 11:360- 
361 
Fitzgerald-Lorentz contraction 7:314 
magnetism 12:45 
LORENTZ, PARE 
documentary 6:181 
LORENZ, EDWARD 
chaos theory 4:256 
LORENZ, KONRAD 11:361 
animal behavior 1:392, 1:393 
imprinting 10:60, 10:61 
LORICIFERA 11:361 
invertebrate 10:203-204 
LORIKEET 
parrot 14:254-255 
LORIS 11:361 
LORRAIN, CLAUDE 11:361-362 
LORRAINE see ALSACE-LORRAINE 
LOS ALAMOS NATIONAL SCIENTIFIC 
LABORATORY see ATOMIC BOMB 
LOS ANGELES (California) 11:362-364 
Bradley, Tom 3:266 
California 4:29 
city 4:414 
history 11:364 
La Brea Tar Pit 11:123-124 
map 11:363 
North America 13:368 
LOS MILLARES (Spain) 11:364 
LOSEY, JOSEPH 11:364 
LOST GENERATION 11:364 
All Quiet on the Western Front 1:274 
Cummings, E. E. 5:371 
Enormous Room, The 7:71 
Dos Passos, John 6:2/4-215 
Fitzgerald, F. Scott 7:313 
Hemingway, Ernest 9:198-199 
Sun Also Rises, The 18:23-24 
Stein, Gertrude 17:355-356 
LOST-WAX PROCESS 11:364 
bronzes 3:325 
casting 4:173 
LOT 11:364 
LOTHAIR, KING OF LOTHARINGIA 
11:364 


LOTHAIR |, FRANKISH EMPEROR 
11:364-365 

LOTHAIR 11, KING OF GERMANY AND 
HOLY ROMAN EMPEROR 11-365 

LOTHARINGIA 11-365 

Louis the German, East Frankish 

King 11:367-368 

LOTHIAN (Scotland) 11:365 

LOTTERY 11-365 


gambling 8:157 
LOTTO, LORENZO 11:365 
LOTUS 11:366 
water lily 19:276 
LOTUS-EATERS 11:366 
LOTUS SUTRA (teachings) 
Nichiren 13:325 
LOTZE, RUOOLF HERMANN 11:366 
LOU GEHRIG'S DISEASE see 
AMYOTROPHIC LATERAL 
SCLEROIS 
LOUDSPEAKER 11:366-367 
sound recording and reproduction 
17:200, 17:205 
LOUGANIS, GREG 11:367 
diving 6:173 
LOUIS, JOE 11:367 
boxing 3:260 
LOUIS, MORRIS 11:367 
LOUIS THE GERMAN, EAST FRANKISH 
KING 11:367-368 
LOUIS NAPOLEON see NAPOLEON III, 
EMPEROR OF THE FRENCH 
LOUIS PHILIPPE, KING OF FRANCE 
11:368 
caricature 4: 138 
Talleyrand-Périgord, Charles 
Maurice de 18:101 
LOUIS I, KING OF BAVARIA 11:368 
Montez, Lola 13:59 
LOUIS II, KING OF BAVARIA 11:368 
LOUIS |, KING OF FRANCE see LOUIS |, 
FRANKISH EMPEROR (Louis the 
Pious) 
LOUIS VI, KING OF FRANCE (Louis the 
Fat) 11:368-369 
Suger, Abbot of Saint-Denis 18:9 
LOUIS VII, KING OF FRANCE (Louis the 
Young) 11:369 
Suger, Abbot of Saint-Denis 18:9 
LOUIS VIII, KING OF FRANCE 11:369 
LOUIS IX, KING OF FRANCE (Saint 
Louis) 11:369 
Crusades 5:353 
Gothic art and architecture 8:370 
LOUIS XI, KING OF FRANCE 11:369- 
370 
LOUIS XII, KING OF FRANCE 11:370 
LOUIS XII, KING OF FRANCE 11:370 
Richelieu, Armand Jean du Plessis, 
Cardinal et Duc de 16:87 
LOUIS XIV, KING OF FRANCE 11:370- 
S72 
absolutism 1:56 
dance 6:7 
Devolution, War of 6:117 
divine right 6:173 
etiquette 7:121 
Fouquet, Nicolas 8:12 
France, history of 8:27 
Grand Alliance, War of the 8:394 
Jansenism 10:314 
Le Brun, Charles 11:212 
Maintenon, Frangoise d’Aubigne, 
Marquise de 12:61 
Montespan, Francois Athénais de 
Rochechouart, Marquise de 
13:57 
Spanish Succession, War of the 


Vauban, Sébastien Le Prestre 


de 19:129 
LOUIS XV, KING OF FRANCE 11:372 
Choiseul, Etienne Frangois, Duc de 
4:368-369 
du Barry, Jeanne Bécu, Comtesse 


Pompadour, Jeanne Antoinette 
Poisson, Marquise de 15:119 
LOUIS XVI, KING OF FRANCE 11:372- 
373 
French Revolution 8:80, 8:8 
Fronde 8:95 
Marie Antoinette 12: 125 
LOUIS XVII, KING OF FRANCE 11:373 
LOUIS XVIII, KING OF FRANCE 11:373 
Talleyrand-Périgord, Charles 
Maurice de 18:101 
LOUIS IV, KING OF GERMANY AND 
HOLY ROMAN EMPEROR (Louis 
the Bavarian) 11:373 
Marsilius of Padua 12:144 
LOUIS |, KING OF HUNGARY (Louis the 
Great) 11:373 
LOUIS II, KING OF HUNGARY 11:373 
LOUIS |, FRANKISH EMPEROR (Louis 
the Pious) 11:373-374 
LOUIS Il, FRANKISH EMPEROR 11:374 
LOUISBOURG (Nova Scotia) 11:374 
Canada, history of 4:76-77 
LOUISE, LAKE 11:374 
Canada 4:68 
LOUISIANA 11:374-380 
cities see specific city names 
culture 11:377-378 
economic activity 11:378, 11:380 
flag 11:375 
government and politics 11:378-379 
history 11:379-380 
Bienville, Jean Baptiste Le Moyne, 
Sieur de 3:110-111 
Long (family) 11:353 
Louisiana Purchase 11:380 
Mississippi Scheme 12:402 
West Florida Controversy 19:326- 
327 
land 11:374-377 
map 11:376 
people 11:377-378 
Cajuns 4:17 
Creoles 5:325-326 
resources 11:375, 11:377 
rivers, lakes, and waterways 11:374 
Mississippi River 12:401-402 
Pontchartrain, Lake 15:122 
seal, state 11:375 
soils 11:374-375 
vegetation and animal life 11:375 
LOUISIANA PURCHASE 11:380 
Jefferson, Thomas 10:342 
Louisiana 11:379 
Madison, James 12:35 
map 11:380 
Monroe, James 13:47 
Oklahoma 14:76 
United States, history of the 19:55, 
19:59 
LOUISVILLE (Kentucky) 11:381 
LOUISVILLE ORCHESTRA 
American music 1:324 
LOURDES (France) 11:381 
Bernadette, Saint 3:88 


288 


LOURENGO MARQUES see MAPUTO 
LOUSE 11:381 
relapsing fever 16:15 
typhus 18:399 
LOUVAIN (Belgium) 11:381 
LOUVOIS, FRANCOIS MICHEL LE 
TELLIER, MARQUIS DE 11:381 
LOUVRE 11:382 
architecture 
Lemercier, Jacques 11:238 
Pei, I. M. 14:286 
LOVAGE 11:382 
LOVE see COURTLY LOVE; ROMANCE 
LOVE CANAL see POLLUTANTS, 
CHEMICAL 
LOVECRAFT, H. P. 11:382 
LOVELACE, RICHARD 11:382 
LOVELL, SIR BERNARD 11:382 
LOW, JULIET GORDON 
Scouting 16:359 
LOW, SETH 11:383 
LOW COUNTRIES see BELGIUM; 
FLANDERS; NETHERLANDS 
LOW-PRESSURE REGION 11:383 
LOWELL (Massachusetts) 11:383 
LOWELL, ABBOTT LAWRENCE 11:383 
LOWELL, AMY 11:383 
imagism 10:48 
LOWELL, FRANCIS CABOT 11:383-384 
LOWELL, JAMES RUSSELL 11:384 
LOWELL, PERCIVAL 11:384 
LOWELL, ROBERT, JR. 11:384 
American literature 1:320, 1:321 
LOWRY, MALCOLM 11:384-385 
LOYALISTS 11:385 
American Revolution 1:329, 1-336 
Canada, history of 4:78 
De Lancey (family) 6:38 
Ontario (Canada) 14:98 
LP RECORD 
Goldmark, Peter Carl 8:351 
sound recording and reproduction 
17:200 
LSD 11:385 
counterculture 5:301 
hallucinogens 9:117 
LU HSUN see LU XUN (Lu Hstin) 
LU-SHUN (China) see LUSHUN (Li- 
___ Shun) (China) 
LU-TA (China) see LUDA (Lti-ta) 
(China) 
LU XUN (Lu Hstin) 11:385 
LUANOA (Angola) 11:385-386 
Angola 1:386 
LUANG PRABANG (Laos) 11:386 
LUBA 11:386 
LUBBERS, RUUD 11:386 
LUBBOCK (Texas) 11:386 
unidentified flying object 19:3 
LUBBOCK, JOHN, 1ST BARON AVEBURY 
Neolithic Period 13:241 
Paleolithic Period 14:200 
LUBECK (Germany) 11:386 
LUBITSCH, ERNST 11:386 
LUBLIN (Poland) 11:386-387 
LUBRICATION 11:387-388 
LUBUMBASHI (Zaire) 11:388 
LUCAN 11:388 
LUCAS, GEORGE 11:388 
LUCAS VAN LEYOEN 11:388 
LUCCA (Italy) 11:388-389 
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LUCE, CLARE BOOTHE 11:389 
LUCE, HENRY ROBINSON 11:389 
Time (periodical) 18:256 
LUCE, STEPHEN B. 11:389 
LUCERNE (Switzerland) 11:389-390 
LUCERNE, LAKE 11:390 
LUCHOW (China) see HEFEI (Hofei) 
(China) 
LUCIAN 11:390 
LUCIFER see SATAN 
LUCITE see PLASTICS 
LUCKMAN, SID 11:390 
LUCKNOW (India) 11:390 
LUCRETIA 11:390 
LUCRETIUS 11:390 
LUCULLUS, LUCIUS LICINIUS 11:390 
LUCY 
_Australopithecus 2:281 
LUDA (Lti-ta) (China) 11:391 
LUDOITES 11:391 
LUOENOORFF, ERICH 11:391 
World War | 20:11, 20:21 
LUDLOW, JOHN MALCOLM 
Christian Socialism 4:376 
LUOLOW, ROGER 11:391 
LUDWIG see LOUIS for German kings of 
this name 
LUDWIG, CHRISTA 11:391 
LUG (mythology) 11:391 
LUGANO, LAKE 11:391 
LUGARD, FREDERICK JOHN DEALTRY 
LUGARO, 1ST BARON 11:391- 
392 
LUGE 11:392 
LUGOSI, BELA 11:392 
Dracula 6:224 
LUISETTI, HANK 11:392 
LUKACS, GYORGY 11:392 
LUKE, GOSPEL ACCOROING TO 11:392- 
393 
Jesus Christ 10:349-350 
LUKE, SAINT 11:393 
LUKS, GEORGE 11.393 
LULL, RAYMONO 11:393 
LULLY, JEAN BAPTISTE 11:393 
opera 14:10] 
LUMBAGO 11:393-394 
LUMBER 11:394-396 
carpentry 4:151 
lumber industry 11:394, 11:396 
veneer 19:139 
wood 19:407-408 
pine 15:17 
teak 18:137-138 
walnut 19:249 
See also other specific wood 
names 
LUMEN 11:396 
LUMET, SIONEY 11:396-397 
LUMIERE, LOUIS AND AUGUSTE 11:397 
film, history of 7:265 
LUMINESCENCE 11:397 
bioluminescence 3:142-143 
fluorescent light 7:363 
measurement 12:213 
phosphorescence 14:387 
LUMINISM 11:397 
Hudson River school 9:347 
Kensett, John Frederick 11:39 
Lane, Fitz Hugh 11:165 
painting 14:189 


LUMPY JAW see FUNGUS DISEASES 
LUMUMBA, PATRICE 11:397-398 
LUNA (spacecraft) 11:398 
Lunokhod 11:402 
LUNAR see MOON 
LUNAR CALENDAR 
calendar 4:24 
LUNAR ECLIPSE see ECLIPSE 
LUNAR EXCURSION MODULE 11:398- 
39g 
Apollo program 2:45 
LUNAR ORBITER 11:399 
Ranger (spacecraft) 15:384-385 
LUNAR RHYTHM 
biological clock 3:126 
LUNAR ROVER 11:399-400 
Apollo program 2:48 
LUNDY, BENJAMIN 11:400 
LUNG, ARTIFICIAL see HEART-LUNG 
MACHINE; IRON LUNG 
LUNG-MEN (China) see LONGMEN 
(Lung-men) (China) 
LUNGFISH 11:400 
LUNGS 11:400-401 
circulatory system 4:402 
diseases and disorders 
asthma 2:217 
black lung 3:163 
bronchitis 3:322 
cancer 4:95, 4:99 
cor pulmonale 5:25] 
diseases, occupational 6:164 
emphysema 7:23 
histoplasmosis 9:253 
hyaline membrance disease 9:394 
Legionnaires’ disease 11:233 
pneumonia 15:76 
psittacosis 15:263 
pulmonary embolism 15:295 
respiratory-system disorders 
16:57-59 
silicosis 17:78-79 
smoking 17:132-133 
tuberculosis 18: 363-364 
heart-lung machine 9:179 
human body 9:363, 9:368 
respirator 16:55 
respiratory system 16:55-57 
LUNOKHOD 11:402 
space exploration 17:244 
LUNT, ALFREO, ANO FONTANNE, LYNN 
11:402 
LUPERCALIA 11:402 
LUPESCU, MAGDA 
Carol Il, King of Romania 4:146-147 
LUPINE 11:402 
LUPUS ERYTHEMATOSUS 11:402-403 
arthritis 2:168 
collagen disease 5:89 
LURAY CAVERNS 11:403 
LURCAT, JEAN see TAPESTRY 
LURIA, ALEKSANOR ROMANOVICH 
11:403 
LURIA, ISAAC BEN SOLOMDN 11.403 
LURIE, ALISON 11:403 
LUSAKA (Zambia) 11:403 
LUSHUN (Lii-shun) (China) 11:403 
LUSITANIA (Roman province) see 
PORTUGAL 
LUSITANIA (ship) 11:403-404 
ship 17:48, 17:49 


World War | 20:13, 20:15, 20:18 
LUSTER 11:404 
LUTE 11:404 
African music 1:158 
chamber music 4:247 
Dowland, John 6:221-222 
mandolin 12:9] 
musical instruments 13:157-158 
sitar 17:98 
LUTEINIZING HORMONE see HORMONE, 
ANIMAL; PITUITARY GLAND 
LUTETIUM 11:404 
LUTHER, MARTIN 11:404-405 
Eck, Johann 6:322 
indulgences 10:135 
James, Epistle of 10:309 
Lutheranism 11:405-406 
Melanchthon, Philipp 12:246 
Peasants’ War 14:282 
Reformation 16:6 
LUTHERANISM 11:405-406 
Augsburg Confession 2:260 
Book of Concord 3:221 
cantor 4:11] 
Germany, history of 8:278 
hymn 9:409 
liturgy 11:325 
Luther, Martin 11:404-405 
Muhlenberg (family) 13:122 
pietism 15:10 
Reformation 16:6 
Schmucker, Samuel Simon 16:336 
United States, history of the 19:50, 
19:51 
LUTHULI, ALBERT JOHN 11:406 
African National Congress 1:160 
LUTOSEAWSKI, WITOLO 11:406 
LUTYENS, SIR EOWIN LANOSEER 
11:406 
English art and architecture 7:52 
LUTYENS, ELISABETH 11:406-407 
LUWIAN LANGUAGES 
languages, extinct 11:169 
LUXEMBOURG (city) 11:407 
LUXEMBOURG (country) 11:407-409 
economic activity 11:407-408 
flag 11:407 
history and government 11:408-409 
land and people 11:407 
map 11:408 
LUXEMBURG, ROSA 11:409 
Liebknecht (family) 11:279 
socialism 17:158 
LUXOR (Egypt) 11:409 
LUZON (Philippines) 11:409 
LUZZATTO, MOSES HAYYIM 11:409 
LVOV (USSR) 11:409 
LYAUTEY, LOUIS HUBERT 11:409-410 
LYCEE 11:410 
LYCEUM 11:410 
LYCIAN LANGUAGE 
languages, extinct 11:169 
LYCURGUS 11:410 
LYDGATE, JOHN 11:410 
LYDIA 11:410 
languages, extinct 11:169 
LYE see CAUSTIC CHEMICALS 
LYELL, SIR CHARLES 11:410 
Agassiz, Louis Rodolphe 1:169 
archaeology 2:81 
paleogeography 14:198 
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uniformitarianism 19:4 
LYLY, JOHN 11:410-411 
LYMAN, THEODORE 11:411 
LYME OISEASE 11:411 
LYMPHATIC SYSTEM 11:411-412 
human body 9:367, 9:368 
immunity (biology) 10:51-52 
spleen 17:309-310 
thymus 18:244 
LYMPHOCYTE see BLOOD; LYMPHATIC 
SYSTEM 
LYMPHOMA 11:412 
AIDS 1:189 
lymphatic system 11:412 
LYNCH, CHARLES 11:412 
LYNCH, JOHN 11:412 
LYNCHBURG (Virginia) 11:412 
LYNCHING 11:412 
African Americans 1:147 
Lynch, Charles 11:412 
LYNN (Massachusetts) 11:412-413 
LYNX 11:413 
cat family 4:180 
LYON (France) 11:413 
LYON, MATTHEW 11:414 
LYON, NATHANIEL 11:414 
LYONS, JOSEPH ALOYSIUS 11:414 
LYRA 11:414 
LYRE 11:414 
kithara 11:81 
Orpheus 14:141-142 
LYRIC 11:414 
Leopardi, Giacomo Conte 11:250 
ode 14:55 
Persian literature 14:326 
Pindar 15:16-17 
Song of Solomon 17:191 
LYRICAL BALLADS (poems) 11:414- 
415 
Coleridge, Samuel Taylor 5:87 
Wordsworth, William 20:3 
LYSANOER 11:415 
LYSENKO, TROFIM OENISOVICH 11:415 
LYSIMACHUS, MACEOONIAN KING 
11:415 
LYSIPPUS 11:415 
LYSISTRATA (play) 11:415 
LYSOGENY 
bacteria 2:332 
LYSOSOME 11:415 


M (letter) 12:3 
MA YAUN (Ma Yiian) 12:3 
MAASTRICHT (Netherlands) 12:3 
MAAZEL, LORIN 12:3 
MABUSE, JAN see GOSSAERT, JAN 
McADAM, JOHN LOUDON 
roads and highways 16:106 
MACAOAMIA NUT 12:3 
McADOO, WILLIAM G. 12:3 
MACAO 12:3-4 
history and government 12:4 
land, people, and economy 12:4 
MACAQUE 12:4 
Barbary ape 2:381 
rhesus monkey 16:69-70 
MACARIUS THE EGYPTIAN, SAINT 12:4 
MacARTHUR, DOUGLAS 12:5 


Japan, history of 10:324 
Korean War 11:104-106 
World War Il 20:32, 20:35, 20:40, 
20:42, 20:43 
MacARTHUR FOUNDATION 12:5 
MACAU see MACAO 
MACAULAY, THOMAS BABINGTON 
12:5-6 
McAULIFFE, CHRISTA 12:6 
Space Shuttle 17:263 
MACAW 12:6 
parrot 14:254-255 
MACBETH (play) 12:6 
Macbeth, King of Scotland 12:7 
MACBETH, KING OF SCOTLANO 12:7 
Malcolm Ill, King of Scotland 12:70 
MACCABEES (family) 12:7 
Antiochus IV Epiphanes, Seleucid 
King 2:32 
Jews 10:357-358 
Judaism 10:402 
Maccabees, books of 12:7 
MACCABEES, BOOKS OF 12:7 
McCARDELL, CLAIRE see FASHION 
DESIGN 
McCARRAN ACT 12:7 
Communist Party, U.S.A. 5:139 
Un-American Activities, House 
Committee on 18:412-413 
McCARTHY, EUGENE 12:7 
McCARTHY, JOE 12:7 
McCARTHY, JOSEPH R. 12:8 
Acheson, Dean 1:74 
Communist Party, U.S.A. 5:139 
radio and television broadcasting 
15:359, 15:360 
United States, history of the 19:67- 
68 


McCARTHY, MARY 12:8 
McCARTNEY, PAUL see BEATLES, THE 
McCARTY, MACLYN 12:8 
McCAULEY, MARY LUDWIG see MOLLY 
PITCHER 
McCLELLAN, GEORGE B. 12:8-9 
Civil War, U.S. 5: 16-18, 5:20 
Peninsular Campaign 14:293 
McCLINTOCK, BARBARA 12:9 
McCLOSKEY, JOHN 12:9 
McCLURE, ROBERT 
Arctic 2:101 
Northwest Passage 13:387 
McCORMACK, JOHN (singer) 12:9 
McCORMACK, JOHN W. (politician) 


12:9 
McCORMICK, CYRUS HALL 12:9 
reaper (farm machinery) 15:403 
McCORMICK, PATRICIA 12:9 
McCOSH, JAMES 12:9-10 
McCOY, JOSEPH 12:10 
McCULLERS, CARSON 12:10 
McCULLOCH, HUGH 12:10 
McCULLOCH vy. MARYLAND 12:10 
Marshall, John 12:143 
MACOONALD, OWIGHT 12:10 
MacDONALO, J. E. H. 12:10 
MacDONALD, JEANETTE see EDDY, 
NELSON, AND MacDONALD, 
JEANETTE 
MACOONALO, SIR JOHN A. 12:10-11 
Canada, history of 4:81-82 
Conservative party, Canadian 5:201 


MacOONALD, JOHN 0. 12:11 
MACDONALO, JOHN SANDFIELO 12:11 
MacDONALD, RAMSAY 12:11 
Great Britain, history of 9:12 
Labour party 11:134 
MACDONALD, ROSS 12:12 
MACOONOUGH, THOMAS 12:12 
McDOUGALL, WILLIAM 12:12 
MacOOWELL, EOWARO 12:12 
American music 1:323, 1:324 
McOOWELL, IRVIN 12:12 
Bull Run, Battles of 3:370 
Civil War, U.S. 5:15 
MACE (gas) 12:12 
tear gas 18:138 
MACE (spice) 12:12 
MACEOONIA 12:12-13 
Balkan Wars 2:349-350 
map 12:13 
MACEOONIA, KINGOOM OF 12:13 
Alexander the Great 1:253-254 
Antipater 2:32 
Greece, ancient 9:26, 9:27 
Pella 14:288 
Perseus, King 14:320 
Philip Il, King 14:367 
Philip V, King 14:367 
Philippt 14:369 
Rome, ancient 16:160 
Seleucids (dynasty) 16:390 
Seleucus | Nicator, Macedonian King 
16:390 
MACEDONIAN LANGUAGE see SLAVIC 
LANGUAGES 
McENROE, JOHN 12:13 
McEWEN, SIR JOHN 12:13-14 
McFARLANE, JOHN 
lran-contra affair 10:222 
McGEE, THOMAS O’ARCY 12:14 
McGILL UNIVERSITY 12:14 
McGILLIVRAY, ALEXANOER 12:14 
McGINLEY, PHYLLIS 12:14 
McGOVERN, GEORGE S. 12:14 
McGRAW, JOHN 12:14 
MacGREGOR, ROBERT see ROB ROY 
McGUFFEY, WILLIAM HOLMES 12:14 
primary education 15:216 
MACH, ERNST 12:14-15 
Mach number 12:15 
MACH NUMBER 12:15 
sound barrier 17:199 
MACHAOO DE ASSIS, JOAQUIM MARIA 
12:15 
MACHAOO Y MORALES, GERAROO 
12:15 
MACHAUT, GUILLAUME DE 12:15 
medieval music 12:238 
MACHEL, SAMORA MOISES 12:15 
McHENRY, FORT see FORT McHENRY 
McHENRY, JAMES 12:15 
MACHIAVELLI, NICOLO 12:15-16 
army 2:138 
Prince, The 15:225 
Renaissance 16:30 
state (in political philosophy) 
17:342, 17:343 
MACHINE 12:16-19 
automation 2:292-293 
business machine 3:398 
computer-aided design and 
computer-aided manufacturing 


5:155-156 
earth-moving machinery 6:307-308 
lubrication 11:387-388 
machine tools 12:19-21 
micromechanism 12:335 
perpetual motion machine 14:318 
simple machines 17:85-86 
See also specific industry and 
machine names 
MACHINE GUN 12:18-19 
Gatling, Richard Jordan 8:182 
Maxim (family) 12:199 
MACHINE LANGUAGES see COMPUTER 
LANGUAGES 
MACHINE TOOLS 12:19-21 
lathe 11:184-185 
manufacturing, history of 12:109 
Maudslay, Henry 12:193 
tool and die making 18:289 
MACHINES, SIMPLE see SIMPLE 
MACHINES 
MACHU PICCHU (Peru) 12:21 
archaeology 2:82, 2:83 
Latin American art and architecture 
11:185 
pre-Columbian art and architecture 
_ 15:181 
MACIAS NGUEMA BIYOGO see BIOKO 
(Equatorial Guinea) 
MACINTOSH, CHARLES 12:21 
MACK, CONNIE 12:21 
MacKAY (family) 12:22 
McKAY, CLAUDE 12:22 
McKAY, DONALO 12:22 
MACKE, AUGUST 12:22 
McKEAN, THOMAS 12:22 
MACKENZIE, SIR ALEXANOER (1764— 
1820) 12:22 
MACKENZIE, ALEXANOER (1822-92) 
12:22-23 
MACKENZIE, WILLIAM LYON 12:23 
Canada, history of 4:79 
Rebellions of 1837 15:404 
MACKENZIE KING, W. L. see KING, W. L. 
MACKENZIE 
MACKENZIE RIVER 12:23 
map 12:23 
MACKEREL 12:23-24 
McKIM, MEAO, ANO WHITE 12:24 
American art and architecture 
1:301-302 
White, Stanford 19:350 
White House 19:352 
MACKINAC, STRAITS OF 12:24 
MACKINDER, SIR HALFORD JOHN 12:24 
McKINLEY, MOUNT 12:24 
McKINLEY, WILLIAM 12:24-26 
Hanna, Mark 9:130 
MACKINTOSH, CHARLES RENNIE 12:26 
Art Deco 2:161 
Art Nouveau 2:165 
Arts and Crafts movement 2:178 
English art and architecture 7:52 
Secession movement (art) 16:377 
MacLAINE, SHIRLEY 12:26 
McLAREN, NORMAN 12:26 
MacLEISH, ARCHIBALD 12:26 
MacLENNAN, HUGH 12:26 
Canadian literature 4:89 
MacLEOD, COLIN M. 12:26-27 
McLOUGHLIN, JOHN 12:27 
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McLUHAN, MARSHALL 


McLUHAN, MARSHALL 12:27 

communication 5:129 
MacMAHON, MARIE EDME PATRICE 

MAURICE DE 12:27 
McMAHON, WILLIAM 12:27 
McMANUS, GEORGE 

comic strip 5:122 
McMASTER, JOHN BACH 12:27 
McMILLAN, EDWIN 

periodic table 14:312 

Seaborg, Gienn T. 16:371 
MACMILLAN, HAROLD 12:27-28 

Profumo scandal 15:240 
MacMILLAN, KENNETH 12:28 
MACMILLAN, KIRKPATRICK 

bicycle 3:108 
McMURTRY, LARRY 12:28 
MacNAB, SIR ALLAN NAPIER 12:28 
McNAIR, RONALD E. 

Space Shuttie 17:263 
McNAMARA, ROBERT S. 12:28 
MacNEICE, LOUIS 12:28 
MacNELLY, JEFF 

cartoon (editorial and political) 


McNICKLE, D’ARCY 12:28-29 
MACON (Georgia) 12:29 
MACON, NATHANIEL 12:29 
MacPHAIL, AGNES CAMPBELL 12:29 
McPHEE, JOHN 12:29 
McPHERSON, AIMEE SEMPLE 12:29 
MACPHERSON, JAMES 12:29 
Ossian 14:149 
MACRAME 12:30 
MACREADY, WILLIAM CHARLES 12:30 
Astor Piace Riot 2:218 
MACROECONOMICS see ECONOMICS: 
ECONOMY, NATIONAL 
MACROLIDES 
antibiotics 2:26 
MACROMOLECULE 12:30 
MACULAR DEGENERATION 
eye diseases 7:192 
MADAGASCAR 12:30-32 
animal life 
aye-aye 2:312-313 
fossa 8:3 
indri 10:133-134 
lemur 11:239 
tenrec 18:185 
economic activity 12:31 
flag 12:30 
history and government 12:31-32 
land and resources 12:30-31 
languages 
Malayo-Polynesian languages 
12:67 
map 12:31 
people 12:31 
MADAMA BUTTERFLY (opera) see 
PUCCINI, GIACOMO 
MADAME BOVARY (novel) see 
FLAUBERT, GUSTAVE 
MADDOX, LESTER G. 12:32 
MADEIRA ISLANDS 12:32 
MADEIRA RIVER 12:32 
MADERNA, BRUNO 12:32-33 
MADERNO, CARLO 12:33 
MADERO, FRANCISCO J. 12:33 
Mexico, history of 12:318 
Zapata, Emiliano 20:105 


MADHVA 
Vedanta 19:131 
MADHYA PRADESH (india) 12:33 
MADISON (Wisconsin) 12:33 
MADISON, DOLLEY 12:33 
MADISON, JAMES 12:34-35 
Bill of Rights 3:114 
civil rights 5:6 
Constitution of the United States 
5:209-210 
Federalist, The 7:230 
Kentucky and Virginia Resolutions 
11:45 
Madison, Dolley 12:33 
Monroe, James 13:47-48 
War of 1812 19:256 
MADISON SQUARE GARDEN 
basketball 2:408, 2:409 
MADONNA 12:35 
MADRAS (city in India) 12:35 
MADRAS (fabric) 12:35 
MADRID (Spain) 12:35-37 
history 12:36-37 
map 12:36 
Prado 15:1/72 
MADRIGAL 12:37 
baroque music 2:391 
Dowland, John 6:221-222 
English music 7:67 
Gesualdo, Carlo 8:287-288 
Gibbons, Oriando 8:299 
italian music 10:276 
MAELSTROM see WHIRLPOOL 
MAENADS 12:37 
MAES, NICOLAES 12:37 
MAETERLINCK, MAURICE 12:37 
MAFEKING (South Africa) 12:37 
MAFIA 12:37-38 
organized crime 14:137 
Sicily (Italy) 17:67 
MAGAZINE see JOURNALISM; 
PERIODICAL; PULP MAGAZINES 
MAGDALEN ISLANDS 12:38 
MAGDEBURG (Germany) 12:38 
MAGELLAN, FERDINAND 12:38-39 
exploration 7:175 
MAGELLAN, STRAIT OF 12:39 
Punta Arenas (Chile) 15:300 
MAGELLANIC CLOUDS 12:39-40 
Galaxy, The 8:146 
Local Group of galaxies 11:335 
supergiant 18:28-29 
supernova 18:29-30 
MAGGIORE, LAKE 12:40 
MAGGOT see FLY 
MAGHRIB 12:40 
MAGI 12:40 
Epiphany 7:84 
MAGIC 12:40-41 
fairy 7:198-199 
fertility rites 7:246-247 
fetish 7:249 
Frazer, Sir James 8:48 
mana 12:88 
mandala 12:90 
shaman 17:20-21 
superstition 18:31 
witchcraft 19:395 
MAGIC ACTS 12:41 
Houdini, Harry 9:322 
MAGIC FLUTE, THE (opera) see 


MOZART, WOLFGANG AMADEUS 
MAGIC MOUNTAIN, THE (novel) see 
MANN, THOMAS 
MAGIC REALISM (art) 
Biume, Peter 3:187 
MAGIC SQUARE 12:41 
MAGICIAN see MAGIC ACTS 
MAGINOT LINE 12:41-42 
fortification 7:414 
Gamelin, Maurice Gustave 8:158 
MAGLEV (Magnetic Levitation train) 
railroad 15:379 
MAGMA 12:42 
geothermal energy 8:250 
igneous rock 10:30 
voicano 19:225-227 
MAGNA CARTA 12:42-43 
due process 6:260 
Great Britain, history of 9:6 
John, King of Engiand 10:37/ 
MAGNESITE see MAGNESIUM 
MAGNESIUM 12:43 
biological significance 12:43 
compounds 12:43 
vitamins and minerals 19:221 
MAGNET 12:43-44 
magnetism 12:45 
MAGNETIC FIELD see EARTH, 
GEOMAGNETIC FIELD OF; 
ELECTROMAGNETIC RADIATION; 
MAGNETISM 
MAGNETIC MDMENT 12:44 
electron 
Bohr magneton 3:199 
magnetism 12:45 
MAGNETIC RECORDING 
information theory 10:154 
sound recording and reproduction 
17:201-203 
MAGNETIC RESONANCE IMAGING 
12:44 
radiology 15:367-368 
spectroscopy 17:292-293 
MAGNETIC STORM 12:44 
auroras 2:264-265 
magnetosphere 12:48 
Van Alien radiation belts 19:1/4 
MAGNETIC TAPE see INFORMATION 
STORAGE AND RETRIEVAL; TAPE 
RECORDING; VIDEO RECORDING 
MAGNETISM 12:45-47 
antiferromagnetism 12:47 
archaeology 2:/6 
compass, navigational 5:/42-143 
diamagnetism 12:46 
dipole 6:157 
Earth, geomagnetic field of 6:300- 
302 


electromagnetism 
Faraday, Michael 7:209-210 
fundamental interactions 8:113- 
114 
raiigun 15:374 
unified field theory 19:3-4 
ferrimagnetism 12:45, 12:47 
ferrite 7:246 
ferromagnetism 12:45, 12:46-47 
history 12:45-46 
hysteresis 9:415 
iron 10:239 
magnet 12:43-44 


magnetohydrodynamics 12:47-48 
magnetosphere 12:48 
metal 12:287 
paleomagnetism 14:203-204 
paramagnetism 12:46 
parity (physics) 14:248-249 
physics, history of 14:410-411 
Saturn (astronomy) 16:306 
solenoid 17:180 
solid-state physics 17:181 
Weber, Wilheim Eduard 19:307 
MAGNETITE 12:47 
emery 7:21 
magnetism 12:45 
MAGNETOHYDRODYNAMICS 12:47-48 
fiuid dynamics 7:361-362 
plasma physics 15:52 
plasma propulsion 12:48 
MAGNETOSPHERE 12:48 
electroglow 6:396 
Van Allen radiation belts 19: 114 
MAGNETRON 12:48 
MAGNIFICAT 12:48 
MAGNITOGORSK (USSR) 12:48-49 
MAGNITUDE (astronomy) 12:49 
star 17:335 
Hertzsprung-Russell diagram 
9:227 
MAGNOLIA 12:49 
MAGNUS VI, KING OF NORWAY 
(Magnus the Law-Mender) 
12:49 
MAGNUS VII, KING OF NDRWAY 
(Magnus Eriksson) 12:49-50 
MAGPIE 12:50 _ 
MAGRITTE, RENE 12:50 
surrealism (art) 18:4/, 18:42 
MAGSAYSAY, RAMON 12:50 
MAGYARS 12:50-51 
Austria-Hungary 2:288 
Henry I, King of Germany 9:208 
Hungary 9:380, 9:381 
MAH-JONGG 12:51 
MAHABALIPURAM (india) 12:51-52 
MAHABHARATA, THE (poem) see 
HINDUISM 
MAHAN, ALFRED THAYER 12:52 
navy 13:225 
MAHARASHTRA (india) 12:52 
MAHAVIRA see JAINISM 
MAHAYANA BUDDHISM see BUDDHISM 
MAHDI 12:52 
Omdurman (Sudan) 14:91 
MAHFDUZ, NAGUIB 12:52 
MAHICAN (American indians) 12:52 
MAHLER, GUSTAV 12:52-53 
German and Austrian music 8:259, 
8:260 
orchestra and orchestration 14:118 
symphony 18:78 
MAHMUD II, SULTAN DF THE OTTDMAN 
EMPIRE 12:53 
MAHMUD DF GHAZNI 12:53 
MAHOGANY 12:53-54 
lumber 11:395 
MAHRE (brothers) 12:54 
MAID OF ORLEANS see JOAN OF ARC, 
SAINT 
MAIDEN CASTLE 12:54 
MAIDSTDNE (Engiand) 12:54 
MAIL DELIVERY see POSTAL SERVICES 


MANDALA ASH 


MAIL-ORDER BUSINESS 12:54 
Ward, Montgomery 19:257 
MAILER, NORMAN 12:54-55 
MAILLOL, ARISTIOE 12:55 
MAIMAN, THEQOORE HAROLO 12:55 
MAIMONIQES 12:55 
MAIN RIVER 12:55 
MAIN SEQUENCE (astronomy) see 
STELLAR EVOLUTION 
MAIN STREET (novel) 12:55-56 
Lewis, Sinclair 11:263 
MAINE (ship) 12:56 
Spanish-American War 17:275-276 
MAINE (state) 12:56-61 
cities see specific city names 
economy 12:59-60 
flag 12:56 
government 12:60 
historical sites 12:58-59 
history 12:60-61 
Aroostook War 2:144 
Missouri Compromise 12:408 
land and resources 12:56-58, 12:60 
map 12:57 
people 12:58-59, 12:60 
Abnaki 1:51 
Passamaquoddy 14:261 
Penobscot 14:300-301 
rivers, lakes, and waterways 12:58 
Penobscot River 14:301 
seal, state 12:56 
vegetation and animal life 12:58 
MAINE COON CAT 12:61 
cat 4:179 
longhaired cats 11:356 
MAINFRAME (computer) 
computer 5:150, 5:153 ’ 
MAINTENON, FRANCOISE D’AUBIGNE, 
MARQUISE DE 12:61 
MAINZ (Germany) 12:61 
MAISONNEUVE, PAUL DE CHOMEDEY, 
SIEUR DE 12:61 
MAISSON CARREE (Nimes) 
architecture 2:89 
MAIZE see CORN 
MAJOLICA 12:61-62 
pottery and porcelain 15:158-159 
MAJOR, CLARENCE 12:62 
MAJOR, JOHN 12:62 
MAJORCA (Spain) 12:62 
majolica 12:61-62 
MAJORELLE, LOUIS 
Art Nouveau 2:164 
MAKARIOS III 12:62 
MAKAROVA, NATALIA 12:62-63 
MAKEMIE, FRANCIS 12:63 
MAKEUP see COSMETICS 
MALABAR CHRISTIANS 12:63 
Jacobite church 10:303 
Thomas, Saint 18:231 
MALABO (Equatorial Guinea) 12:63 
MALACCA see MELAKA (Malaysia) 
MALACCA, STRAIT OF 12:63 
MALACHI, BOOK OF 12:63 - 
MALACHITE 12:63 
MALACHY, SAINT 12:63-64 
MALAGA (Spain) 12:64 
MALAGASY LANGUAGE see MALAYO- 
POLYNESIAN LANGUAGES 
MALAGASY REPUBLIC see 
MADAGASCAR 


MALAMUD, BERNARD 12:64 
MALAMUTE see ALASKAN MALAMUTE 
MALAN, OANIEL F. 12:64 
MALARIA 12:64-65 
DDT 6:35 
quinine 15:335 
race 16:342 
MALAWI 12:65-66 
economic activity 12:65-66 
flag 12:65 
history and government 12:66 
Africa 1:141 
land 12:65 
map 12:66 
people 12:65-66 
MALAWI, LAKE see NYASA, LAKE 
MALAY ARCHIPELAGO 12:66 
Borneo 3:234 
MALAY LANGUAGE see MALAYO- 
POLYNESIAN LANGUAGES 
MALAY PENINSULA 12:66 
MALAYA see MALAYSIA 
MALAYO-POLYNESIAN LANGUAGES 
12:67 
Southeast Asian languages 17:237- 
238 


MALAYS see MALAYSIA 
MALAYSIA 12:68-69 
cities see specific city names 
economic activity 12:69 
flag 12:68 
government 12:69 
history 12:69 
Abdul Rahman, Tunku 1:48 
islands 
Penang 14:290 
land and resources 12:68 
languages 
Malayo-Polynesian languages 
:67 


map 12:69 
people 12:68-69 
MALCOLM X 12:70 
MALCOLM III, KING OF SCOTLAND 
2:10 


12: 
MALDIVES, REPUBLIC OF 12:70-71 
flag 12:71 
map 12:70 
MALEBRANCHE, NICHOLAS 12:71 
MALENKOV, GEORGY M. 12:71 
MALEVICH, KASIMIR 12:71-72 
suprematism 18:32 
MALI 12:72-74 
cities see specific city names 
economic activity 12:73-74 
flag 12:72 
history and government 12:74 
land and resources 12:72-73 
map 12:73 
people 12:73 
Dogon 6:193 
MALICE 12:74 
manslaughter 12:105 
murder 13:133 
tort 18:295, 18:297 
MALIGNANT MELANOMA 
skin diseases 17:106 
MALIGNANT TUMOR see CANCER 
(disease); SKIN DISEASES 
MALINOWSKI, BRONISLAW 12:74 
anthropology 2:21 


magic 12:41 
MALLARO 12:74 
duck 6:259 _ 
MALLARME, STEPHANE 12:74-75 
MALLE, LOUIS 12:75 
MALLET-JORIS, FRANGOISE 12:75 
MALLORCA see MAJORCA (Spain) 
MALLORY, STEPHEN RUSSELL 12:75 
Civil War, U.S. 5:28 
MALLOW 12:75 
hibiscus 9:232-233 
okra 14:77 
MALMO (Sweden) 12:75 
MALNUTRITION see NUTRITIONAL- 
DEFICIENCY DISEASES; 
STARVATION 
MALORY, SIR THOMAS 12:75 
Arthur and Arthurian legend 2:173 
MALPIGHI, MARCELLO 
anatomy 1:364, 1:365 
MALPRACTICE 12:76 
MALRAUX, ANDRE 12:76 
MALT see BEER 
MALTA 12:76-78 
economic activity 12:77 
flag 12:77 
history and government 12:77-78 
land and people 12:76-77 
map 12:77 
MALTA, KNIGHTS OF see HOSPITALERS 
MALTESE 12:78 
MALTESE FALCON, THE (detective 
novel) 12:78 
MALTHUS, THOMAS ROBERT 12:78-79 
environmental movements 7:75 
population 15:128 
population dynamics 15:13] 
MALUKU see MOLUCCAS (Indonesia) 
MALVERN, GOOFREY HUGGINS, 1ST 
VISCOUNT 12:79 
MAMBA 12:79 
MAMELUKES 12:79 
Islamic art and architecture 10:258- 
259 
MAMET, OAVID 12:79 
MAMMAL 12:79-87 
aging 1:171, 1:172-173 
behavior, social 12:81-82 
animal behavior 1:392-399 
animal communication 1:402-403 
animal courtship and mating 
1:402-403 
animal migration 1:407-410 
biological characteristics 12:80-81 
anatomy 1:363-365 
breast 3:293-294 
hair 9:108-109 
hoof, nail, and claw 9:292 
horn 9:302-303 
molting 13:23 
reproduction 16:42 
respiratory system 16:55-57 
sex hormones 17:6-7 
skin 17:105-106 
urea 19:92 
urine 19:93 
biological locomotion 3: 127 
carnivore 4:143-144 
cattle and cattle raising 4:196-198 
classification 12:86-87 
ecological adaptation 12:81 


endangered species 7:30-31 
evolution 7:162, 7:163 
fossil history 12:82-83, 12:86 
herbivore 9:215 
See also subheading ruminant 
below 
human body 9:368 
insectivore 10:170-171 
mammoth 12:88 
monotreme 13:46 
orders of mammals 12:79-80, 
12:84-85 
primate 15:217-220 
Rodentia 16:131-132 
ruminant 16:197 
ungulate 18:415 
See also specific mammal names, 
e.g., CAT 
MAMMARY GLANDS see BREAST; 
MAMMAL 
MAMMOGRAPHY 12:87 
breast 3:294 
cancer 4:99, 4:100 
radiology 15:367, 15:369 
MAMMOTH 12:87-88 
ivory and ivory carving 10:293 
mammal 12:83 
MAMMOTH CAVE 12:88 
MAN, EARLY see PREHISTORIC 
HUMANS 
MAN, ISLE OF see ISLE OF MAN 
“MAN WITHOUT A COUNTRY, THE” 
(short story) 
Hale, Edward Everett 9:112 
MANA 12:88 , 
Maori 12:111 
MANAGEMENT, BUSINESS see 
BUSINESS ADMINISTRATION 
MANAGEMENT AND BUDGET, U.S. 
OFFICE OF 12:88 
budget 3:357 
MANAGUA (Nicaragua) 12:88 
Nicaragua 13:324 
MANAMA (Bahrain) 12:88 
MANASSAS see BULL RUN, BATTLES OF 
MANASSEH BEN ISRAEL 12:88-89 
MANATEE see SIRENIA 
MANAUS (Brazil) 12:89 | 
MANCHESTER (England) 12:89 
MANCHESTER (New Hampshire) 12:89 
MANCHESTER TERRIER 12:89 
MANCHU (dynasty) see QING (Ch’ing) 
(dynasty) 
MANCHU-TUNGUS LANGUAGE see 
URAL-ALTAIC LANGUAGES 
MANCHUKO see MANCHURIA (China) 
MANCHURIA (China) 12:89-90 
Japan, history of 10:324 
map 12:89 
Sino-Japanese Wars 17:92 
World War Il 20:26 
Zhang Xueliang (Chang Hsueh- 
liang) 20:110 
Zhang Zuolin (Chang Tso-lin) 
20:110 


MANCO CAPAC 12:90 
MANDAEANS 12:90 
gnosticism 8:333 
MANDALA 12:90 
Japanese art and architecture 
10:326 


Zs MANDALAY 


MANDALAY (Burma) 12:90 
MANDAMUS 12:90-91 

prison 15:234 
MANDAN (American Indians) 12:91 

Hidatsa 9:234 
MANDARIN (dialect) 

Chinese language 4:357 
MANDARIN (fruit) see TANGERINE 
MANDE 

Africa 1:134 

African languages 1:155 
MANDELA, NELSON 12:91 

Africa 1:140 

African National Congress 1:160 

apartheid 2:40 

South Africa 17:213, 17:214 
MANDELA, WINNIE 

Africa 1:140 
MANDELBROT, BENOIT 

computer graphics 5:157 

geometry, fractal 8:236-237 
MANDELSTAM, OSIP EMILIEVICH 12:91 
MANDOLIN 12:91 
MANDRAKE 12:91 
MANDRILL 12:92 
MANET, EDOUARD 12:92-93 

impressionism (art) 10:59 

Morisot, Berthe 13:79-80 

painting 14:188 
MANGANESE 12:93 

compounds 12:93 
MANGANESE NODULE see OCEANIC 

MINERAL RESOURCES 
MANGAS COLORADAS 12:93 

Cochise 5:74 
MANGE 12:93 
MANGO 12:93-94 
MANGROVE 12:94 
MANHATTAN (New York City) 12:94 

New York (city) 13:293 
MANHATTAN PROJECT 12:94-95 

atomic bomb 2:252-253 

Fermi, Enrico 7:242-243 

Lawrence, Ernest Orlando 11:209 

Oppenheimer, J. Robert 14: 108-109 

Teller, Edward 18:165 

Urey, Harold Clayton 19:93 

Wigner, Eugene Paul 19:359 
MANI see MANICHAEISM 
MANIC-DEPRESSIVE PSYCHOSIS 12:95 

lithium (drug) 11:321 

psychopathology 15:275, 15:278 

psychopharmacology 15:279 
MANICHAEISM 12:95 

Augustine, Saint 2:260, 2:261 

Bogomils 3:198 

gnosticism 8:332 
MANIFEST DESTINY 12:95 

Mexican War 12:306 

Spanish-American War 17:275-276 

United States, history of the 19:56- 
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MANIFOLD 
topology (mathematics) 18:290-291 
MANILA (Philippines) 12:96 
MANILA BAY 12:96 
MANIOC 12:96 
MANITOBA (Canada) 12:96-99 
cities see specific city names 
economic activity 12:97, 12:99 
flag 12:97 


government 12:99 
history 12:99 
Red River Settlement 15:410 
lakes and rivers 12:97 
land and resources 12:96-97 
map 12:98 
people 12:97 
vegetation and animal life 12:97 
MANITOULIN ISLANDS 12:99 
MANLEY (family) 12:100 
MANN, HEINRICH 12:100 
MANN, HORACE 12:100 
Antioch College 2:32 
educational measurement and 
testing 6:347-348 
primary education 15:216 
MANN, THOMAS 12:100-101 
Auden, W. H. 2:259 
Mann, Heinrich 12:100 
MANN ACT 12:101 
MANNA 12:101 
MANNERHEIM, CARL GUSTAF EMIL 
12:101 
MANNERISM (art) 12:101-102 
Andrea del Sarto 1:373-374 
architecture 2:93 
Arcimboldo, Giuseppe 2:95 
baroque art and architecture 2:389- 


Bologna, Giovanni da 3:207-208 

Bronzino 3:327 

Carracci (family) 4: 152-153 

Cellini, Benvenuto 4:216-217 

El Greco 6:380-381 

Flemish art and architecture 7:339, 

7:341 

Fontainebleau, school of 7:380-381 

Giulio Romano 8:313 

Gossaert, Jan 8:367 

grotesque 9:58 

Italian art and architecture 10:271 

Michelangelo 12:325 

Morales, Luis de 13:73 

painting 14:186 

Parmigianino 14:253 

Pontormo, Jacopo Carucci da 15:123 

Primaticcio, Francesco 15:220 

Renaissance art and architecture 

16:33 

Rosso Fiorentino 16:178 

sculpture 16:364-365 

Serlio, Sebastiano 16:405 

Vasari, Giorgio 19:127 

Vries, Adriaen de 19:236 

Zuccaro (family) 20:125 
MANNERS see ETIQUETTE 
MANNHEIM (Germany) 12:102-103 
MANNHEIM SCHOOL (music) 

Stamitz (family) 17:330 
MANNING, HENRY EDWARD 12:103 
MANOLETE 12:103 
MANON LESCAUT (novel and opera) 

Prévost, Abbé 15:213 
MANORIALISM 12:103-104 

agriculture, history of 1:176 

common law 5:125 

Middle Ages 12:343 

peasant 14:281-282 

Peasants’ Revolt 14:282 

Peasants’ War 14:282 

slavery 17:116 


See also FEUDALISM 
MANSA MUSA, EMPEROR OF MALI 
12:104 
MANSART, FRANCOIS 12:104 
MANSFELD, ERNST, GRAF VON 12:104 
MANSFIELD, KATHERINE 12:105 
MANSFIELD, MIKE 12:105 
MANSHIP, PAUL 12:105 
MANSLAUGHTER 12:105 
homicide 9:281 
MANSON, CHARLES 12:105 
MANTEGNA, ANDREA 12:106 
Crucifixion 10:351 
Renaissance art and architecture 
16:32 
MANTIS see PRAYING MANTIS 
MANTISFLY 12:106 
MANTLE (geology) see EARTH, 
STRUCTURE AND COMPOSITION 
OF 
MANTLE, MICKEY 12:106-107 
MANTRA 12:107 
Hinduism 9:244 
yoga 20:81 
MANTUA (Italy) 12:107 
Gonzaga (family) 8:359 
MANU (mythology) 12:107 
MANUEL | COMNENUS, BYZANTINE 
EMPEROR 12:107 
MANUEL II PALAEOLOSUS, BYZANTINE 
EMPEROR 12:107 
MANUEL I, KING OF PORTUGAL 
(Manuel the Fortunate) 12:107- 
108 
MANUELINE STYLE 
Portuguese art and architecture 
15:145-146 
MANUELITO 12:108 
MANUFACTURING, HISTORY OF 
12:108-109 
assembly line 2:214 
automation 2:293 
computer-aided design and 
computer-aided manufacturing 
5:155-156 
Consumer Product Safety 
Commission 5:225 
consumer protection 5:225-226 
employment and unemployment 
7:24 


factory system 7:197 
furniture 8:130-132 
industrial design 10:137-138 
Industrial Revolution 10:140-142 
process control 15:238-239 
robot 16:114 
shoe 17:55 
trade fairs 18:312 
See also specific industry names 
MANURE 12:109-110 
fertilizer 7:248 
MANUTIUS, ALDUS 12:110 
type and typesetting 18:396 
MANX CAT 12:110 
cat 4:179 
MANZONI, ALESSANDRO 12:110 
MAO ZEDONG (Mao Tse-tung) 12:110- 
Ul 
China, history of 4:346, 4:347 
communism 5:134, 5:135-136 
Cultural Revolution 5:368 


Great Leap Forward 9:15 
Jiang Qing (Chiang Ch’ing) 10:361 
Lin Biao (Lin Piao) 11.300 
Long March 11:355 
MAORI 12:111-112 
New Zealand 13:307, 13:308, 
13:309 
Oceania, art of 14:44 14:46 
taboo 18:90 
MAORI LANGUAGE see MALAYO- 
POLYNESIAN LANGUAGES 
MAP TURTLE 12:112 
MAPLE 12:112-113 
maple syrup and sugar 12:113 
MAPLE SYRUP AND SUGAR 12:113 
Vermont 19:154 
MAPPING see FUNCTION 
MAPS AND MAPMAKING 12:113-117 
astronomical catalogs and atlases 
2:224 
atlas 2:242 
Cosa, Juan de la 5:272 
four-color theorem 8:12 
geography 8:227, 8:228 
globe 8:328 
history 12:114 
hydrography 9:405 
isogram 10:261 
map projections 12:1/6, 12:117 
map scale 12:114-115 
Mercator, Gerardus 12:265 
surveying 18:43-45 
topography 18:290 
types of maps 12: 115-117 
MAPUCHE 
Araucanians 2:69 
MAPUTO (Mozambique) 12:117 
MARACAIBO (Venezuela) 12:117 
MARACAIBO, LAKE 12:117 
MARAT, JEAN PAUL 12:117-118 
Corday, Charlotte 5:255 
MARATHA 12:118 
MARATHON 12:118 
running and jogging 16:198 
MARATHON, BATTLE OF 
Darius I, King of Persia 6:18 
Miltiades 12:367 
metamorphic rock 12:290 
mining and quarrying 12:380-381 
MARAVICH, PETE 12:118 
MARBLE 12:118 
architecture 2:89 
calcite 4:19 
calcium carbonate 4:20 
metamorphic rock 12:290 
mining and quarrying 12:380-381 
MARBLES (game) 12:118-119 
MARBURY, WILLIAM see MARBURY v. 
MADISON 
MARBURY v. MADISON 12:119 
judicial review 10:405 
Marshall, John 12:142 
MARC, FRANZ 12:119 
Beckmann, Max 3:30 
MARCANTONIO, VITO 12:119 
MARCEAU, MARCEL 12:119-120 
mime and pantomime 12:368 
MARCEL, GABRIEL 12:120 
MARCELLUS, MARCUS CLAUDIUS 


12:120 
MARCH (music) 12:120 


MARSUPIAL ras )) 


Sousa, John Philip 17:208-209 
MARCHE (Italy) 12:120 
MARCIANO, ROCKY 12:120-121 
boxing 3:260 
MARCION 12:121 
MARCO POLO see POLO, MARCO 
MARCONI, GUGLIELMO 12:121 
radio 15:349, 15:350 
radio and television broadcasting 
15:358 
MARCOS, FEROINAND E. 12:121 
Aquino, Corazon C. 2:57 
Philippines 14:372 
MARCUS ANTONIUS see ANTONY, MARK 
MARCUS AURELIUS, ROMAN EMPEROR 
12:121-122 
Rome, ancient 16:/62 
MARCUSE, HERBERT 12:122 
MARCY, WILLIAM L. 12:122 
MARDI GRAS 12:122 
New Orleans (Louisiana) 13:291 
MARDUK (Mesopotamian deity) 12:122 
Nippur 13:342 
MARE’S TAIL (plant) 12:122 
MAREY, ETIENNE JULES 12:122 
film, history of 7:265 
MARFAN SYNOROME 12:123 
MARGARET OF ANJOU 12:123 
MARGARET OF AUSTRIA 12:123 
MARGARET OF NAVARRE 12:123 
MARGARET OF SCOTLAND, SAINT 
12:123 
MARGARET OF VALOIS 12:123 
MARGARET |, QUEEN OF DENMARK, 
NORWAY, AND SWEOEN 12:123 
MARGARET II, QUEEN OF OENMARK 
12:123 
MARGARINE 12:123-124 
MARI (Syria) 12:124 
MARIA THERESA, AUSTRIAN 
ARCHDUCHESS, QUEEN OF 
HUNGARY ANO BOHEMIA 12:124 
MARIA 11, QUEEN OF PORTUGAL (Maria 
da Gloria) 12:124-125 
MARIANA ISLANDS 12:125 
Guam 9:69-70 
Pacific Islands, Trust Territory of the 
14:172 
Saipan 16:252 
World War Il 20:40 
MARIANAS TRENCH 12:125 
bathyscaphe 3:6 
MARICHAL, JUAN 12:125 
MARIE ANTOINETTE 12:125 
fashion design 7:218-219 
Joseph Il, Holy Roman Emperor 
10:394 ; 
Vigée-Lebrun, Louise Elisabeth 
19:198 
MARIE DE FRANCE 12:125-126 
MARIE OE L'INCARNATION 12:126 
MARIE OE MEOICIS 12:126 
Richelieu, Armand Jean du Plessis, 
Cardinal et Duc de 16:87 
MARIETTA (Ohio) 12:126 
Putnam, Rufus 15:304-305 
MARIGOLO 12:126 
MARIJUANA 12:126-127 
counterculture 5:301 
drug abuse 6:248 
hallucinogens 9:117 


hemp 9:200 
MARIMBA 12:127 
Latin American music and dance 
11:193 
vibraphone 19:163 
MARIN COUNTY CIVIC CENTER 
(California) 
Wright, Frank Lloyd 20:48 
MARIN, JOHN 12:127 
MARINE BIOLOGY 12:127 
aquarium 2:54-55 
bioluminescence 3:132-133 
chiton 4:364-365 
coastal plain 5:70 
coral reef 5:252-255 
deep-sea life 6:54-55 
echinoderm 6:320-322 
ecology 6:325-330 
evolution 7:161-163 
extinction (geology) 7:182 
fossil record 8:5-8 
Ediacaran fauna 6:340 
hemichordate 9:198 
intertidal life 10:198-199 
metamorphosis 12:291 
ocean and sea 14:38, 14:39-40 
plankton 15:39-40 
Pogonophora 15:79-80 
red tide 15:412 
research institutions 
Scripps Institution of 
Oceanography 16:361 
Woods Hole scientific institutions 
19:412-413 
shell 17:31-33 
zooplankton 20:124 
See also specific kinds of marine life 
MARINE CORPS, U.S. 12:127-129 
rank, military (table) 15:386 
MARINE ENGINEERING see 
SHIPBUILDING 
MARINE SEDIMENT see SEDIMENT, 
MARINE 
MARINER (spacecraft) 12:129-130 
Mars (planet) 12:138-139 
Mercury (planet) 12:266-267 
space exploration 17:247 
Venus (astronomy) 19:146 
MARINETTI, FILIPPO TOMMASO 12:130 
MARION, FRANCIS 12:130 
MARIONETTE see PUPPET 
MARIS, ROGER 12:130 
MARISOL 12:130 
MARITAIN, JACQUES 12:130 
MARITIME BEAKER CULTURE see 
BEAKER CULTURE 
MARITIME CLIMATE see CLIMATE 
MARITIME LAW 12:130-131 
Coast Guard, U.S. 5:69 
flotsam, jetsam, and lagan 7:354- 
355 


See also SEA, LAW OF THE; SEAS, 
FREEDOM OF THE 
MARITIME PROVINCES (Canada) 
12:131 
See also NEW BRUNSWICK; NOVA 
SCOTIA; PRINCE EDWARD 
ISLAND 
MARITIME SALVAGE see SALVAGE, 
MARITIME 
MARIUS, GAIUS 12:131 


MARIVAUX, PIERRE CARLET DE 
CHAMBLAIN OE 12:131 
MARJORAM 12:131 
MARK, SAINT 12:131 
MARK, GOSPEL ACCORDING TO 
12:131-132 
MARKET POWER see MONOPOLY AND 
COMPETITION 
MARKETING 12:132 
advertising 1:101 
business administration 3:397 
cooperative 5:241 
direct marketing 6:157 
opinion polls 14:106 
retailing 16:60 
wholesaling 19:356 
MARKHAM, EOWIN 12:132 
MARKOV, ANOREI ANDREYEVICH 
12:132 
MARKOV PROCESS 
stochastic process 17:375 
MARKOVA, OAME ALICIA 12:132 
MARL 12:132 
MARLBOROUGH, JOHN CHURCHILL, 
1ST OUKE OF 12:132-133 
MARLBOROUGH, SARAH CHURCHILL, 
DUCHESS OF 12:133 
Anne, Queen of England, Scotland, 
and Ireland 1:414 
MARLIN (fish) 12:133 
MARLOWE, CHRISTOPHER 12:133 
drama 6:229 
Elizabethan Age 7:9 
English literature 7:57, 7:59 
Faust (legend) 7:225 
MARMARA, SEA OF 12:133-134 
MARMOSET 12:134 
monkey 13:41 
primate 15:2/9 
MARMOT 12:134 
groundhog 9:59 
MARNE, BATTLES OF THE see WORLD 
WAR | 
MARNE RIVER 12:134 
MARONITES 12:134 
MARQUANDO, J. P. 12:134 
MARQUESAS ISLANOS 12:134-135 
MARQUETRY 12:135 
MARQUETTE, JACQUES 12:135 
MARQUIS see TITLES OF NOBILITY AND 
HONOR 
MARQUIS, OON 12:135 
MARRAKECH (Morocco) 12:135 
MARRIAGE 12:135-137 
adultery 1:101 
battered women 3:7-8 
bigamy 3:112 
caste 4:170, 4:171 
common law 5:127 
community property 5:139-140 
concubinage 5:169 
desertion 6:105 
divorce 6:175-176 
exogamy 7:173 
family 7:204-206 
heraldry 9:213 
incest 10:64-65 
kinship 11:75 
monogamy 13:42-43 
nuclear family 13:408 
polygamy 15:115 


sexual development 17:12 
sexual intercourse 17:13 
women in society 19:403, 19:404, 
19:405 
MARRIAGE OF FIGARO, THE (play and 
opera) see BEAUMARCHAIS, 
PIERRE CARON DE; MOZART, 
WOLFGANG AMADEUS 
MARS (mythology) 12:137 
Ares 2:103 
MARS (planet) 12:138-140 
canals 12:138 
Lowell, Percival 11:384 
characteristics 12:138 
satellites 
Deimos 6:61 
Phobos 14:380 
solar system 17:178, 17:179 
space exploration 12:138-140, 
17:247, 17:249 
life, extraterrestrial 11:283 
Mariner (spacecraft) 12:129-130 
Mars (spacecraft) 12:140-141 
Viking (spacecraft) 19:199-200 
MARS (spacecraft) 12:140-141 
MARSALIS (family) 12:141 
“MARSEILLAISE, LA” (anthem) 12:141 
MARSEILLE (France) 12:141 
MARSH see SWAMP, MARSH, AND BOG 
MARSH, OTHNIEL CHARLES 12:141 
MARSH, REGINALO 12:141-142 
MARSHALL, GEORGE C. 12:142 
MARSHALL, JAMES WILSON 12:142 
MARSHALL, JOHN 12:142-143 
Constitution of the United States 
5:209, 5:214 
Dartmouth College v. Woodward 
6:20 


Gibbons v. Ogden 8:300 
judicial review 10:405 
McCulloch. Maryland 12:10 
Marburyv. Madison 12:119 
Supreme Court of the United States 
18:35 
treason 18:331 
MARSHALL, PAULE 12:143 
MARSHALL, THOMAS R. 12:143 
MARSHALL, THURGOOO 12:143 
African Americans 1:149 
Supreme Court of the United States 
18:32, 18:35 
MARSHALL ISLANDS 12:143 
Bikini 3:113 
Pacific Islands, Trust Territory of the 
14:172 
World War Il 20:40 
MARSHALL PLAN 12:143 
Acheson, Dean 1:74 
cold war 5:85 
foreign aid 7:399 
Marshall, George C. 12:142 
Truman, Harry S. 18:356 
MARSILIUS OF PADUA 12:143-144 
state (in political philosophy) 
17:343 
MARSTON, JOHN 12:144 
MARSUPIAL 12:144-145 
Australia 2:272 
bandicoot 2:367-368 
cuscus 5:379 
kangaroo 11:J/ 
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koala 11:90 socialism 17:156-158, 17:160 MASCULINITY see SEXUAL MASS TRANSIT see TRANSPORTATION 
mole 13:18 sociology 17:166 DEVELOPMENT MASSACHUSET (American Indians) 


opossum 14: 108 
phalanger 14:353-354 
Tasmanian devil 18:124 
Tasmanian wolf 18: 124 
wombat 19:402 
MARSYAS 12:146 
MARTEN (weasel) 12:146 
MARTHA’S VINEYARD (Massachusetts) 
_12:146 
MARTI, JOSE 12:146 
MARTIAL 12:146 
MARTIAL ARTS 12:146-148 
MARTIAL LAW 12:148 
MARTIN (bird) 12:149 
MARTIN, FRANK 12:149 
MARTIN, JOHN 12:149 
MARTIN, JOSEPH WILLIAM, JR. 12:149 
MARTIN, LUTHER 12:149 
MARTIN, MARY 12:149 
MARTIN DU GARD, ROGER 12:149 
MARTIN OF TOURS, SAINT 12:149-150 
MARTIN V, POPE 12:150 
Schism, Great 16:331 
MARTINEAU, HARRIET 12:150 
MARTINI, SIMONE 12:150 
MARTINIQUE 12:150 
Pelée, Mount 14:287 
MARTINS, PETER 12:150 
New York City Ballet 13:303 
MARTINU, BOHUSLAV 12:150 
MARV see MIRV MISSILE 
MARVELL, ANDREW 12:150-151 
MARX, KARL 12:151-152 
alienation 1:271 
communism 5:132 
Communist Manifesto 5:138 
dialectical materialism 6:123 
economics 6:332 
Engels, Friedrich 7:40 
Hegel, Georg Wilhelm Friedrich 
9:188 


International, Socialist 10:189 
Kapital, Das 11:20 
Mamism 12:151, 12:152-153 
Ricardo, David 16:81 
socialism 17:156-157 
state (in political philosophy) 
17:344-345 
MARX BROTHERS 12:152 
MARXISM 12:152-153 
bourgeoisie 3:254 
class, social 5:35 


communism 5:132 

Communist Manifesto 5:138 

criticism, literary 5:337 

dictatorship of the proletariat 6:130 

Engels, Friedrich 7:40 

Kapital, Das 11:20 

Kautsky, Karl Johann 11:27 

law 11:203 

Lenin, Vladimir Illich 11:240-241 

Lukacs, Gyorgy 11:392 

Mao Zedong (Mao Tse-tung) 12:110- 
11] 


Mar, Karl 12: 151-152 

Plekhanov, Georgy Valentinovich 
15:68 

profit 15:239-240 

proletariat 15:244 


MARY 12:154 
Anne, Saint 1-414 
Assumption of Mary 2:215 
Ave Maria 2:304 
Ephesus, Council of 7:80 
Holy Family 9:276 
iconography 10:21 
Gothic art and architecture 8:372, 
8:373 
Immaculate Conception 10:48 
Jesus Christ 10:350 
Joseph, Saint 10:393 
Magnificat 12:48 
mother goddess 13:101 
Orthodox church 14:143 
virgin birth 19:207-208 
MARY OF BURGUNDY 12:154 
MARY MAGDALENE 12:154-155 
Mary and Martha 12:155 
MARY AND MARTHA 12:155 
MARY |, QUEEN OF ENGLAND 12:155 
MARY II, QUEEN OF ENGLAND 12:155 
Glorious Revolution 8:329 
MARY, QUEEN OF SCOTS 12:155-156 
Bothwell, James Hepburn, 4th Earl 
of 3:247 
Buchanan, George 3:347 
Darnley, Henry Stewart, Lord 6:19 
Elizabeth |, Queen of England 7:7, 
7:9 
James |, King of England 10:311 
James V, King of Scotland 10:313 
Scotland 16:356 
MARYKNOLL MISSIONERS 12:156 
MARYLAND 12:156-161 
cities see specific city names 
climate 12:156-157 
economic activity 12:157, 12:159- 
160 
education 12:159 
flag 12:157 
government and politics 12:157, 
12:160 
historical sites and recreation 
12:159 
history 12:160-161 
Agnew, Spiro T. 1:173 
Brent, Margaret 3:298 
Calvert (family) 4:44 
Martin, Luther 12:149 
Mason-Dixon line 12:166 
United States, history of the 19:49 
land and resources 12:156-157 
map 12:158 
people 12:157, 12:159 
rivers, lakes, and waterways 12:156 
seal, state 12:157 
vegetation and animal life 12:157 
MASACCIO 12:161 
MASADA (Israel) 12:161-162 
Zealots 20:106 
MASAI 12:162 
Africa 1:13 
MASANOBU 12:162 
Motonobu 13:104 
Ukyo-e 18:407 
MASARYK, JAN 12:162 
MASARYK, TOMAS 12:162-163 
MASCAGNI, PIETRO 12:163 


MASEFIELD, JOHN 12:163 
MASER 12:163 
Townes, Charles Hard 18:305 
MASERU (Lesotho) 12:163 
MASHHAD (Iran) 12:163 
MASINISSA 12:163 
Sophonisba 17:194 
MASKS 12:163-165 
African art 1:151, 1:153-154 
commedia dell’arte 5:124 
theater, history of the 18:209-210 
MASLOW, ABRAHAM H. 12:165 
humanistic psychology 9:371 
MASOCHISM 12:165 
MASON (family) 12:165 
MASON, GEORGE 12:166 
Bill of Rights 3:114 
MASON, JAMES 12:166 
MASON, JAMES MURRAY 12:166 
MASON, JOHN 12:166 
MASON, JOHN MURRAY 
Trent Affair 18:335 
MASON, LOWELL 
American music 1:322 
MASON-DIXON LINE 12:166 
MASONIC ORDERS see FREEMASONRY 
MASORAH 12:166-167 
MASQUE 12:167 
MASS (liturgy) 12:167 
Black Mass 3:163 
Dies irae 6:134 
Dufay, Guillaume 6:261 
Eucharist 7:124 
MASS (musical setting) 12:167-168 
plainsong 15:35 
requiem 16:53 
MASS (physics) 12:168 
conservation, laws of 5:200 
fundamental particles 8:114 
inertia 10:142-143 
measurement 12:212 
neutrino 13:263 
neutron 13:263 
planets and planetary systems 
15:39 
pound 15:162 
weight (mathematics) 19:311 
MASS, CENTER OF see CENTER OF 
GRAVITY 
MASS, LAW OF CONSERVATION OF see 
CONSERVATION, LAWS OF 
MASS DEFECT 12:168-169 
MASS-LUMINOSITY RELATION 12:169 
star 17:337 
MASS MEDIA 12:169-171 
censorship 4:227 
journalism 10:395-398 
McLuhan, Marshall 12:27 
Murdoch, Rubert 13:133 
Newhouse, Samuel I. 13:314 
newspaper 13:3/6-317 
propaganda 15:246 
radio and television broadcasting 
15:362-363 
MASS NUMBER 12:171 
MASS PRODUCTION see 
MANUFACTURING, HISTORY OF 
MASS SPECTROMETRY 12:171 
Ashton, Francis William 2:217 


a Al 


MASSACHUSETTS 12:171-177 


cities see specific city names 
climate 12:172 
economic activity 12:172, 12:175, 
12:176-177 
education 12:174 
flag 12:172 
government and politics 12:172, 
12:175 
historical sites 12:174 
history 12:175-177 
Adams (family) 1:85-87, 1:88-89 
Dukakis, Michael 6:262 
gerrymander 8:296 
Hancock, John 9:126 . 
Hutchinson, Anne 9:391 
Hutchinson, Thomas 9:391-392 
Lexington and Concord, Battles of 
11:265 
Lodge (family) 11:341 
McCormack, John W. 12:9 
Massachusetts Bay Company 
12:177 
Mather (family) 12:189 
Mayflower (ship) 12:205-206 
Otis, James 14:152 
Pilgrims 15:/4-15 
Plymouth Colony 15:74-75 
Puritanism 15:303 
Pynchon, William 15:306 
Sacco and Vanzetti 16:231 
Salem Witch Trials 16:255-256 
Samoset 16:268 
Shays’s Rebellion 17:28 
town meeting 18:305 
Winthrop (family) 19:387-388 
land and resources 12:171-174 
map 12:173 
Nantucket Island 13:189 
people 12:172, 12:174-175 
rivers, lakes, and waterways 12:172 
seal, state 12:172 
vegetation and animal life 12:172 


MASSACHUSETTS BAY CDMPANY 


12:19 
Puritanism 15:303 
United States, history of the 19:49 
Winthrop (family) 19:387 


MASSACHUSETTS INSTITUTE OF 


TECHNOLOGY 12:177 
Wiener, Norbert 19:358 


MASSASAUGA 12:177 
MASSASOIT 12:177 

Samoset 16:268 

Wampanoag 19:252 
MASSENA, ANDRE 12:177 
MASSENET, JULES 12:177-178 
MASSEY, VINCENT 12:178 
MASSEY, WILLIAM 12:178 
MASSIF CENTRAL (France) 12:178 
MASSINE, LEONID 12:178 

Ballets Russes de Monte Carlo 2:357 
MASSINGER, PHILIP 12:178 
MASSON, ANDRE 12:178 
MASSYS, QUENTIN 12:178-179 
MASTABA 12:179 

pyramids 15:307 
MASTECTOMY 12:179 
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breast 3:294 
cancer 4:101 
MASTERS, EDGAR LEE 12:179 
Spoon River Anthology 17:312 
MASTERS, WILLIAM HOWELL see 
MASTERS AND JOHNSON 
REPORTS 
MASTERS CHAMPIONS see GOLF 
MASTER’S DEGREE see GRADUATE 
EDUCATION 
MASTERS AND JOHNSON REPORTS 
12:179 
sex therapy 17:9 
sexual behavior 17:13 
MASTERSINGER see MEISTERSINGER 
MASTERSON, BAT 12:179-180 
MASTIFF 12:180 
dog 6:184 
MASTIGOPHORA 12:180 
Protozoa 15:254, 15:255 
MASTODON 12:180-181 
MASTROIANNI, MARCELLO 12:181 
MASTURBATION 12:181 
sexual development 17:11 
MASUDI, AL- 12:18] 
MASUR, KURT 12:181 
MASURIAN LAKES 12:181 
MATA HARI 12:181 
MATABELELAND see ZIMBABWE 
MATCH 12:181-182 


MATE 12:182 
MATERIALISM 12:182 


dialectical materialism 6:123 

Feuerbach, Ludwig 7:251-252 

Holbach, Paul Henri Dietrich, Baron 
d’ 9:269 


MATERIALS TECHNOLOGY 12:182-184 


metallurgy 12:289 
plastics 15:53-56 


MATHEMATICS 12:184-185 


algebra 1:262-264 

analytic geometry 1:357 

arithmetic 2:115-116 

calculus 4:21 

catastrophe theory 4:184 

communication 5:129 

complex number 5:143 

continuity 5:229 

convergence 5:231 

coordinate systems 5:242-243 

education see MATHEMATICS, 
EDUCATION IN 

equation 7:88 

error 7:98 

exponent 7:180-181 

factor 7:196 

factorial 7:196 

Fourier analysis 8:13 

fraction 8:16-17 

function 8:112 

game theory 8:157-158 

geometry 8:234-236 

history see MATHEMATICS, HISTORY 
OF ; 


induction 10:134 

industrial management 10:139 
infinitesimal 10:149 

infinity 10:149 

limit 11:298 

linguistics 11:310 

logarithm 11:343 


logic 11:344-345 

magic square 12:41 

number theory 14:4 

numerical analysis 14:5 

paradox (mathematics) 14:234-235 

permutation and combination 
14:317 

pi 14:413-414 

prime number 15:221 

probability 15:237 

progression 15:240 

radical 15:349 

rational number 15:392 

scientific notation 16:351 

sequence 16:403 

series 16:404-405 

set theory 16:408-409 

slide rule 17:122-123 

spiral 17:307 

square root 17:319-320 

statistics 17:347-348 

symmetry (mathematics) 18:77 

topology 18:290-291 

transcendental function 18:316 

transformation 18:318 

trigonometry 18:239-240 

variable 19:124-125 

vector analysis 19:131 

volume 19:230 

zero 20:109 


MATHEMATICS, EDUCATION IN 12:185 


secondary education 16:378-379 
United States, education in the 
19:47-48 


MATHEMATICS, HISTORY OF 12:185- 
189 


Archimedes 2:85-86 

calculus 4:21 

Cauchy, Augustin Louis 4:200 

Descartes, René 6:/00-101 

Euclid 7:125 

Eudoxus of Cnidus 7:125 

Euler, Leonard 7:126 

Gauss, Carl Friedrich 8:184 

Godel, Kurt 8:339 

Lagrange, Joseph Louis de 11:142 

Lobachevsky, Nikolai Ivanovich 
11:334 

Newton, Sir Isaac 13:318 

non-Euclidean geometry 13:355 

number 14:3-4 

numeral 14:4-5 

Pascal, Blaise 14:258-259 

Poincaré, Henri 15:80 

Pythagoras of Samos 15:3/0-311 

quantum mechanics 15:318-319 

Shannon, Claude Elwood 17:22 

Turing, Alan 18:377 

Weierstrass, Karl Theodor 19:311 

Whitehead, Alfred North 19:353 

See also other aspects of 
mathematics and specific 
mathematician names 


MATHEMATICS, NEW see 


MATHEMATICS, EDUCATION IN 


MATHER (family) 12:189 


American literature 1:374, 1:315 
Puritanism 15:303 


Stephen, King of England 17:360 
MATILDA OF TUSCANY 12:190 
MATING see ANIMAL COURTSHIP AND 

MATING; MARRIAGE 
MATINS see DIVINE OFFICE 
MATISSE, HENRI 12:190-191 

Fauvism 7:225-226 
MATRIARCHY 12:191 

women in society 19:402 
MATRILINEAGE 

Trobriand Islanders 18:345 

Tuareg 18:362 

women in society 19:403 

See also MATRIARCHY 
MATRIX (mathematics) see ALGEBRA 
MATSU see QUEMOY 
MATSUO MUNEFUSA see BASHO 
MATSUOKA YOSUKE 12:191 
MATTA ECHAURREN, ROBERTO 

SEBASTIAN 12:191 
MATTER 12:191 


ORANGE 12:195 


MAURITANIA 12:195-197 


cities see specific city names 
economic activity 12:196, 12:197 
flag 12:196 

government 12:196, 12:197 
history 12:197 

land 12:196 

map 12:195 

people 12:196 


MAURITIUS 12:197-198 


British Indian Ocean Territory 3:317 
flag 12:197 
map 12:198 


MAUROIS, ANDRE 12:198 
MAURRAS, CHARLES 


Action Frangaise 1:81 


MAURY, MATTHEW FONTAINE 12:198 
MAURYA (dynasty) 12:198 


Asoka, Emperor of India 2:210-211 
India, history of 10:78 


electricity 6:393 

electromagnetic radiation 6:399- 
400 

kinetic theory of matter 11:68-69 

physical chemistry 14:406-407 

plasma physics 15:51-53 

Rutherford, Sir Ernest 16:223-224 


MATTERHORN 12:191 


MATHEWSON, CHRISTY 12:189 
MATHIAS, BOB 12:189-190 
MATILDA 12:190 


Alps 1:284 
Switzerland 18:70 
MATTHEW, SAINT 12:192 
MATTHEW, GOSPEL ACCORDING TO 
12:192 
Jesus Christ 10:349-350 
MATTHEWS, D. H. see PLATE 
TECTONICS 
MATTHEWS, SIR STANLEY 12:192 
MATTHIAS, SAINT 12:192 
MATTHIAS, HOLY ROMAN EMPEROR 
12:192 
MATTHIAS CORVINUS, KING OF 
HUNGARY 12:192 
MATTHIESSEN, F. 0. 12:192 
MATTRESS see BED 
MATURIN, CHARLES ROBERT 
Gothic romance 8:376 
MATZO see PASSOVER 
MAU MAU 12:193 
Kenya 11:49 
Kikuyu 11:66 
MAUCHLY, JOHN WILLIAM 12:193 
computer industry 5:159 
MAUDSLAY, HENRY 12:193 
machine tools 12:20 
MAUGHAM, W. SOMERSET 12:193 
MAUI (Hawaii) 12:193-194 
MAULDIN, BILL 12:194 
cartoon (editorial and political) 
4: 162 


MAULPERTSCH, FRANZ ANTON 12:194 


MAUNA KEA (Hawaii) 12:194 
MAUNA KEA OBSERVATORY 12:194 
observatory, astronomical 14:26 
MAUNA LOA (Hawaii) 12:194 
MAUPASSANT, GUY DE 12:194 
MAURIAC, FRANCOIS 12:194-195 
MAURICE, SAINT 12:195 
MAURICE, FREDERICK DENISON 


e195 
MAURICE OF NASSAU, PRINCE OF 


MAUSOLEUM see TOMB 
MAUSOLUS 12:199 
MAVROKORDATOS, ALEXANDROS 
12:199 
MAWSON, SIR DOUGLAS 12:199 
Antarctica 2:12 
MAXIM (family) 12:199 
machine gun 12:18, 12:19 
MAXIMIAN, ROMAN EMPEROR 12:199 
MAXIMILIAN, ELECTOR AND DUKE OF 
BAVARIA 12:199 
MAXIMILIAN, EMPEROR OF MEXICO 
12:199-200 
Carlota 4:139 : 
Mexico, history of 12:378 
MAXIMILIAN |, KING OF BAVARIA 
12:200 
MAXIMILIAN |, HOLY ROMAN EMPEROR 
12:200 
Germany, history of 8:277 
MAXIMILIAN Il, HOLY ROMAN 
EMPEROR 12:200-201 
MAXIMS, THE (book) 
La Rochefoucauld, Francois, Duc de 
11:127 
MAXWELL, JAMES CLERK 12:201 
electromagnetic radiation 6:398- 
399 
magnetism 12:45 
optics 14:110 
physics 14:408-409 
radio 15:349-350 
MAY DAY 12:201 
Cuba 5:363 
Union of Soviet Socialist Republics 
19:14 
MAYA 12:201-204 
agriculture, history of 1:176 
archaeoastronomy 2:73 
archaeology 2:82, 2:83 
Bonampak 3:211 
Chichén Itza 4:313-314 
Kaminaljuyd 11:9 
Palenque 14:195 
Piedras Negras 15:7 
art 
Latin American art and 


architecture 11:185 
pre-Columbian art and 
architecture 15:176-181 
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Campeche (state) 4:62 
Copan 5:244 
Lacandon 11:135 
Mexico, history of 12:315 
pyramids 15:308 
Quirigua 15:336 
religion 
Quetzalcoatl 15:333 
stele 17:357 
Tikal 18:254 
tobacco 18:272 
Uxmal 19:105 
writing systems, evolution of 20:50 
Yucatan Peninsula 20:89 
MAYAKOVSKY, VLADIMIR 
VLAOIMIROVICH 12:204-205 
MAYAPAN (Mexico) 12:205 
MAYAPPLE see MANDRAKE 
MAYER, LOUIS B. 12:205 
MAYFIELO, JULIAN 12:205 
MAYFLOWER (ship) 12:205-206 
Pilgrims 15:15 
White, Peregrine 19:350 
MAYFLOWER COMPACT see 
MAYFLOWER (ship) 
MAYFLY 12:206-207 
MAYO (Ireland) 12:207 
MAYO, ELTON 12:207 
MAYO CLINIC 12:207 
MAYOR 12:207 
municipal government 13:128-129 
MAYOTTE (France) 12:207 
MAYS, WILLIE 12:207-208 
baseball 2:404 
MAYTAG, FREDERICK LOUIS 12:208 
MAZARIN, JULES 12:208 
Anne of Austria 1:414 
Louis XIV, King of France 11:370- 
oa 
MAZATLAN (Mexico) 12:208 
MAZE see LABYRINTH AND MAZE 
MAZEPA, IVAN STEPANOVICH 12:208 
MAZURKA 12:208 
Chopin, Frédéric 4:371 
MAZZINI, GIUSEPPE 12:208-209 
Italy, history of 10:287 
Risorgimento 16:100 
MAZZOLA, FRANCESCO see 
PARMIGIANINO 
MBABANE (Swaziland) 12:209 
MBINI see EQUATORIAL GUINEA 
MBIRA (musical instrument) 
African music 1:158 
MBOYA, TOM 12:209 
MBUNOU 12:209 
Angola 1:385 
Mc: names with this prefix are 
alphabetized as MAC 
MOMA (“ecstasy” drug) 12:209 
amphetamine 1:347 
MEAD (beverage) 12:209 
MEAO, GEORGE HERBERT 12:209 
sociology 17:166 
MEAD, LAKE 12:209 
MEAD, MARGARET 12:209-210 
‘anthropology 2:22 
MEADE, GEORGE GOROON 12:210 
Appomattox Court House 2:53 
Civil War, U.S. 5:23, 5:24, 5:25 
Gettysburg, Battle of 8:288, 8:289 
MEADDW SAFFRON 12:210 


MAYAKOVSKY, VLADIMIR VLADIMIROVICH 


MEAOOWCROFT ROCKSHELTER 
(Pennsylvania) 12:210 
MEADOWLARK 12:210 
MEAN see AVERAGE 
MEANDER, RIVER 12:210-211 
oxbow lake 14:163 
MEANY, GEORGE 12:211 
American Federation of Labor and 
Congress of Industrial 
Organizations 1:312 
MEARES, JOHN 12:211 
MEARNS, THE (Scotland) see 
KINCARDINE (Scotland) 
MEASLES 12:211 
MEASUREMENT 12:211-214 
analog devices 1:356-357 
astrometry 2:221-222 
distance, astronomical 6:169-170 
educational see EDUCATIONAL 
MEASUREMENT AND TESTING 
International Bureau of Weights and 
Measures 10:189 
National Bureau of Standards 
13:202 
number 14:3-4 
psychological measurement 15:267- 
268 
uncertainty principle (physics) 
18:413 
units, physical 19:75-77 
weights and measures 19:312-314 
See also subhead measurement 
under specific subjects 
MEAT ANO MEAT PACKING 12:214-215 
Armour, Philip Danforth 2:135 
bacon 2:327 
cattle and cattle raising 4: 197-198 
nutrition, human 14:14-15 
sausage 16:312-313 
veal 19:130 
See also POULTRY 
MECCA (Saudi Arabia) 12:215-216 
Arabs 2:62, 2:64 
Islam 10:252, 10:253, 10:256 
Kaaba 11:3 
Muhammad 13:120-121 
Saudi Arabia 16:308, 16:311-312 
MECHAM, EVAN 
Arizona 2:122 
MECHANICAL ADVANTAGE see SIMPLE 
MACHINES 
MECHANICAL ORAWING 12:216 
MECHANICAL ENGINEERING 12:216 
balance 2:343-344 
hydraulic systems 9:396-397 
Rolamite 16:136 
Statics 17:346 
valve 19:113 
MECHANICS (physics) 12:217 
acceleration 1:66 
celestial mechanics 4:210 
dynamics 6:286 
force 7:395-396 
mass (physics) 12:168 
physics, history of 14:409-410 
relativity 15-20 
statics 17:346 
watt 19:292 
MECKLENBURG (Germany) 12:217 
MECKLENBURG OECLARATION OF 
INDEPENDENCE 12:217 


MEDALS AND DECDRATIONS 12:217- 
220 
cross 5:346 
Murphy, Audie 13:134 
United States 12:218 
world 12:219 
MEOAN (Indonesia) 12:220 
MEDEA 12:220 
Golden Fleece 8:348 
MEOELLIN (Colombia) 12:220 
MEDES see MEDIA 
MEDFORD (Oregon) 12:220 
MEDIA (communications) see MASS 
MEDIA 
MEDIA (Mesopotamia) 12:220 
Persia, ancient 14:320 
MEDIAN see AVERAGE 
MEOIATION 12:220 
MEOICAIO 12:221 
adoption and foster care 1:98 
health-care systems 9:171 
nursing home 14:9 
MEDICAL ETHICS 12:221 
abortion 1:54 
artificial insemination 2:174 
behavioral genetics 3:46-47 
coma 5:116 
euthanasia 7:151 
genetic diseases 8:208 
genetic engineering 8:210-211 
Hippocratic oath 9:247-248 
malpractice 12:76 
medicine 12:227 
surrogate motherhood 18:43 
MEDICARE 12:221 
health-care systems 9:171 
hospital 9:318, 9:319 
social security 17:151-152 
MEOICI (family) 12:221-222 
art collectors and patrons 2:158 
Catherine de Médicis 4:191-192 
Clement VII, Pope 5:43 
Florence (Italy) 7:347 
humanism 9:370 
Italian Wars 10:278 
Machiavelli, Nicolo 12:16 
Marie de Médicis 12:126 
museums, art 13:140 
pawnbroker 14:275 
Renaissance 16:30 
MEOICINAL PLANTS 12:222-223 
aloe 1:282 
ginseng 8:307-308 
hallucinogens 9:117 
henbane 9:201 
herbs and spices 9:216 
ipecac 10:216 
mandrake 12:91 
MEDICINE 12:223-228 
acupuncture 1:82-83 
animal experimentation 1:403-404 
biomedical engineering 3:133 
caduceus 4:11 
chiropractic 4:363-364 
dentistry 6:89-91 
dermatology 6:96 
diagnostic tests 6:122 
education see MEDICINE, 
EDUCATION IN 
ethics see MEDICAL ETHICS 
examination, medical 7:166 


first aid 7:291-293 
folk medicine 7:376-377 
geriatrics 8:251 
gynecology 9:97 
health-care systems 9:170-172 
history see MEDICINE, HISTORY OF 
holistic medicine 9:271 
homeopathy 9:279 
hormone, animal 9:301-302 
hospital 9:317-318 
medical ethics 12:221 
medical instrumentation 
heart-lung machine 9:179 
stethoscope 17:366 
thermography 18:224 
medical specialties 12:223-226 
medicinal plants 12:222-223 
medicine, education in 12:228-229 
medicine, history of 12:229-234 
midwife 12:352 
Nobel Prize winners (table) 13:349- 
352 
nuclear medicine 13:408 
nursing (profession) 14:8-9 
obstetrics 14:28 
ophthalmology 14:106 
orthopedics 14:143-144 
osteopathic medicine 14:150 
paramedic 14:239-240 
pathology 14:267 
pediatrics 14:283-284 
pharmaceutical industry 14:355 
pharmacology 14:355 
photography, scientific 14:400-401 
physical therapy 14:407 
podiatry 15:77 
professional and educational 
organizations 
Académie des Sciences 1:62 
American Medical Association 
1:321 
psychiatry 15:263 
psychosomatic medicine 15:280 
public health 15:284-285 
radiology 15:367-369 
rehabilitation medicine 16:13 
research institutions 
National Institutes of Health 
13:205 
space medicine 17:250-253 
sports medicine 17:314-315 
sunlamp 18:26 
surgery 18:37-39 
traditional see MEDICINE, 
TRADITIONAL 
transplantation, organ 18:324-325 
veterinary medicine 19:162-163 


MEOICINE, EDUCATION IN 12:228-229 


Blackwell (family) 3:168 
Flexner, Abraham 7:342 
Hippocratic oath 9:247-248 
Osler, Sir William 14:146-147 
veterinary medicine 19:163 


MEOICINE, HISTORY OF 12:229-234 


anatomy 1:363-365 

Asclepius 2:181 

Blackwell (family) 3:168 

Cosmas and Damian, Saints 5:272 
drug 6:244-248 

Hippocrates 9:247 

Hippocratic oath 9:247-248 
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Paracelsus 14:233-234 
pharmacy 14:356 
Rush, Benjamin 16:199 
surgery 18:37-39 
zoology 20:122 
MEDICINE, TRADITIDNAL 12:234-236 
acupuncture 1:82-83 
folk medicine 7:376-377 
shaman 17:20-21 
MEDICINE MAN see SHAMAN 
MEDICINE WHEELS 
archaeoastronomy 2:73-74 
MEDIEVAL DRAMA 12:237 
drama 6:228 
Everyman 7:156 
interlude 10:185 
theater, history of the 18:2/0 
MEDIEVAL MUSIC 12:237-238 
English music 7:67 
French music 8:78 
German and Austrian music 8:256- 


Italian music 10:276 
minstrels, minnesingers, and 
troubadours 12:389-390 

music 13:147 

plainsong 15:35-36 

polyphony 15:117 

sackbut 16:232 
MEDIEVAL PERIOD see MIDDLE AGES 
MEDINA (Saudi Arabia) 12:238 

Muhammad 13:121 
MEDITATIDN 12:239 

mantra 12:107 

Zen Buddhism 20:107 
MEDITERRANEAN SEA 12:239-240 

Adriatic Sea 1:100 

Aegean Sea 1:108 

climate 12:239 

Dardanelles 6:17 

economy 12:240 

geology 12:239 

history 12:240 

hydrology and marine life 12:239- 

240 


lonian Sea 10:209-210 
islands see specific island names 
Levant 11:259 
map 12:240 
sirocco 17:96 
Tyrrhenian Sea 18:400 
MEDLAR 12:240 
MEDUM (Egypt) 12:241 
MEDUSA 12:241 
Gorgon 8:364 
MEDWALL, HENRY 12:241 
MEECH LAKE AGREEMENT see 
CONSTITUTION ACT (Canada) 
MEERSCHAUM 12:241 
MEESE, EDWIN 12:241 
MEGALITH 12:241-242 
Avebury 2:305 
European prehistory 7:146 
Los Millares (Spain) 11:364 
pottery and porcelain 15: 157 
prehistoric art 15:192 
Southeast Asian art and 
architecture 17:234-235 
stone alignments 17:381-382 
Stonehenge 17:383 
MEGALOPOLIS 12:242-243 


city 4:414 
MEGIDDD (Israel) 12:243 
MEHMED II, SULTAN OF THE DTTDMAN 
EMPIRE 12:243 
MEHTA, ZUBIN 12:243 
MEIER, RICHARD 12:243 
MEIGHEN, ARTHUR 12:243 
MEIJI RESTORATIDN 12:244 
Japan, history of 10:323 
Okuma Shigenobu 14:77 
Saigo Takamori 16:239 
Saionji Kimmochi 16:252 
Tokyo (Japan) 18:280 
Yamagata Aritomo 20:69 
MEIN KAMPF (book) see HITLER, ADOLF 
MEINECKE, FRIEDRICH 12:244 
MEININGEN PLAYERS see SAXE- 
MEININGEN, GEORGE II, DUKE 
OF 
MEIOSIS see CELL 
MEIR, GDLDA 12:244 
MEISSEN WARE see POTTERY AND 
PORCELAIN 
MEISSNER EFFECT 
superconductivity 18:27. 
MEISSDNNIER, JUSTE AURELE 12:244- 


245 
MEISTERSINGER (poet-musician) 
12:245 


Sachs, Hans 16:231 
MEITNER, LISE 12:245 
MEKNES (Morocco) 12:245 
MEKONG RIVER 12:245 
Asia 2:189 
Cambodia 4:46, 4:47, 4:48 
MELAKA (Malaysia) 12:245-246 
MELANCHTHDN, PHILIPP 12:246 
Augsburg Confession 2:260 
MELANESIA 12:246 
Malayo-Polynesian languages 12:67 
mana 12:88 
Oceania 14:43-44 
Oceania, art of 14:44-46 
people 
Trobriand Islanders 18:345 
MELANIN 
albinism 1:241 
freckle 8:48 
hair 9:109 
pigment, skin 15:13 
skin 17:105-106 
MELATONIN see PINEAL GLAND 
MELBA, DAME NELLIE 12:246 
MELBOURNE (Australia) 12:246-247 
MELBOURNE, WILLIAM LAMB, 2ND 
VISCOUNT 12:247-248 
MELCHITES see EASTERN RITE 
CHURCHES; ORTHODOX 
CHURCH 
MELETIUS OF ANTIOCH, SAINT 12:248 
MELIES, GEORGES 12:248 
film, history of 7:266 
MELILLA (Spain) 12:248 
MELLON, ANDREW W. 12:248 
MELLON, PAUL 12:248 
MELLON FOUNDATION 12:249 
MELODRAMA 12:249 
MELODY 12:249 
Japanese music 10:331 
music 13:146 
MELON 12:249 


MELOS (Greece) 12:250 
MELOZZ0 DA FORLI 12:250 
MELTING PDINT 12:250 
freezing point 8:59 
MELVILLE, ANDREW 12:250 
MELVILLE, HERMAN 12:250-251 
American literature 1:36, 1:317 
Moby-Dick 12:414 
short story 17:58 
MEMBRANE (biology) 
cell 4:213 
muscle contraction 13:138-139 
MEMBRANE CHEMISTRY 12:251 
biochemistry 3:123 
dialysis 6:123 
osmosis 14:148 
MEMLING, HANS 12:251-252 
Flemish art and architecture 7:339 
MEMMINGER, CHRISTOPHER 
GUSTAVUS 12:252 
MEMNDN 12:252 
MEMORIAL DAY 12:252 
Grand Army of the Republic 8:394 
MEMDRY 12:252-254 
Alzheimer’s disease 1:293 
amnesia 1:344 
brain 3:274 
cognitive psychology 5:81-82 
Ebbinghaus, Hermann 6:318-319 
nervous system 13:249 
perception 14:305-306 
psychology 15:269 
MEMORY, COMPUTER see COMPUTER 
MEMORY 
MEMPHIS (design group) 
industrial design 10: 138 
MEMPHIS (Egypt) 12:254 
Saqqara (Egypt) 16:292 
MEMPHIS (Tennessee) 12:254 
MEN (biology) 
adolescence 1:97 
castration 4:176 
circumcision 4:404 
external skeletal muscles 13: 137 
impotence 10:56 
priapism 15:214 
reproductive system, human 16:42- 
43 


semen 16:393 
sex hormones 17:7 
sexual development 17:10-12 
sexual intercourse 17:12-13 
urogenital diseases 19:94 
vasectomy 19:127 
venereal disease 19:140-141 
MENANDER 12:254-255 
MENARCHE 
menstruation 12:263 
MENCIUS 12:255 
MENCKEN, H.L. 12:255 
MENDE 12:255 
MENDEL, GREGOR JOHANN 12:255-256 
biology 3: 131-132 
evolution 7:159 
genetics 8:211-212 
heredity 9:219 
MENDELE MOKHER SEFARIM 12:256 
MENDELEVIUM 12:256 
Seaborg, Glenn T. 16:371 
MENDELEYEV, DMITRY IVANOVICH 
12:256-257 


chemistry, history of 4:296, 4:297 
element 6:410 
periodic table 14:310 
MENDEL’S LAWS see GENETICS 
MENDELSOHN, ERIC 12:257 
MENDELSSDHN, FELIX 12:257-258 
MENDELSSDHN, MDSES 12:258 
Judaism 10:403 
MENDERES, ADNAN 12:258 
MENDOZA, ANTONID DE 12:258 
MENDOZA, PEDRO DE 12:258 
MENELAUS 12:258 
MENELIK II, EMPEROR DF ETHIDPIA 
12:258-259 
Asia 1:139 ; 
MENEM, CARLOS SAUL 12:259 
MENENDEZ DE AVILES, PEDRD 12:259 
MENES, KING OF EGYPT 12:259 
MENGISTU HAILE MARIAM 12:259 
MENHADEN 12:259 
MENIERE’S DISEASE 12:259 
MENINGITIS 12:259 
fungus diseases 8:122 
mumps 13:126 
MENKAURE, KING OF EGYPT 12:259- 
260 
MENKEN, ADAH ISAACS 12:260 
MENNIN, PETER 12:260 
MENNINGER (family) 12:260 
MENNDNITES 12:260 
Ohio 14:65 
See also ANABAPTISTS 
MENOMINEE (American Indians) 
12:260-261 
MENDPAUSE 12:261 
aging 1:171-172 
osteoporosis 14:150 
sex hormones 17:7 
sexual development 17:12 
MENORCA see MINORCA 
MENOTTI, GIAN CARLD 12:261-262 
Spoleto Festival 17:311 
MENS REA 12:262 
crime 5:330 
MENSHEVISM see BOLSHEVIKS AND 
MENSHEVIKS 
MENSHIKOV, ALEKSANDR DANILOVICH, 
PRINCE 12:262 
MENSTRUATION 12:262-263 
adolescence 1:97 
anorexia nervosa 2:3 
birth control 3:152 
endocrine system, diseases of the 
7:36 


menopause 12:261 

premenstrual syndrome 15:199 

reproductive system, human 16:43 

sex hormones 17:7 

sexual development 17:11 

toxic shock syndrome 18:305-306 
MENTAL DISORDER 12:263 

Alzheimer’s disease 1:293 

autism 2:290-291 

Bedlam (England) 3:31 

dementia 6:72 

mental retardation 12:263-264 

psychopathology 15:274-278 

psychosis 15:279 

schizophrenia 16: 331-332 

shock therapy 17:54 

$zasz, Thomas 18:87-88 
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treatment 
halfway house 9:113 
MENTAL ILLNESS see MENTAL 
DISORDER 
MENTAL RETAROATION 12:263-264 
autism 2:290-291 
idiot savant 10:29 
Klinefelter’s syndrome 11:85 
sugar 18:6 
MENUHIN, YEHUDI 12:264 
music 13:15] 
MENZIES, SIR ROBERT GORDON 
12:264-265 
MER OE GLACE 12:265 
MERCALLI SCALE 
earthquakes 6:310-311 
MERCANTILISM 12:265 
capitalism 4:118 
Colbert, Jean Baptiste 5:83 
colonialism 5:99 
Frederick Il, King of Prussia 8:50 
government regulation 8:383 
guilds 9:78-79 
Navigation Acts 13:224 
physiocrats 14:413 
MERCATOR, GERAROUS 12:265 
geography 8:228 
maps and mapmaking 12:114 
MERCENARIES 12:265 
condottieri 5:170 
Cossacks 5:281 
MERCER, JOHNNY 12:265 
MERCER, MABEL 12:265 
MERCHANDISING see RETAILING 
MERCHANT MARINE see SHIPPING 
MERCHANT OF VENICE, THE (play) 
12:266 
MERCIA 12:266 
Alfred, King of England 1:259 
Offa, King of Mercia 14:58-59 
Offa's Dyke 14:59 
MERCIER, HONORE 12:266 
MERCKX, EODY 12:266 
MERCURY (mythology) 12:266 
MERCURY (planet) 12:266-267 
solar system 17:178, 17:179 
space exploration 17:247 
Mariner 12:129-130 
MERCURY (element) 12:267-268 
cinnabar 4:395 
diseases, occupational 6:163 
pollutants, chemical 15:106 
MERCURY PROGRAM 12:268-270 
astronauts 2:222, 2:223 
Carpenter, Scott 4:150-151 
Cooper, Leroy Gordon, Jr. 5:240 
Glenn, John H., Jr. 8:327 
Grissom, Virgil |. 9:55 
Schirra, Walter M., Jr. 16:330 
Shepard, Alan B., Jr. 17:36 
Slayton, D. K. 17:121 
Atlas (missile) 2:242 
Redstone 15:413-414 
space programs, national 17:254 
MERCURY THEATRE see WELLES, 
ORSON 
MERCY KILLING see EUTHANASIA 
MEREDITH, GEORGE 12:270 
MEREOITH, WILLIAM 12:270 
MEREZHKOVSKY, OMITRY 
SERGEYEVICH 12:270-271 


MERGANSER 12:271 


duck 6:259-260 


MERGENTHALER, OTTMAR 12:271 


linotype 11:32] 


MERGER (business) 12:271 


arbitrage 2:70 
automotive industry 2:300, 2:302- 
303 


corporation 5:266 
monopoly and competition 13:44 
newspaper 13:317 


See also CONGLOMERATE (business) 
MERI, LA see LA MERI 
MERIDA (Mexico) 12:271 
MERIOIAN (Mississippi) 12:271 
MERIDIAN INSTRUMENTS see TRANSIT 
_ CIRCLE 
MERIMEE, PROSPER 12:272 
Carmen 4:14] 
MERIONETHSHIRE see GWYNEDD 
MERLEAU-PONTY, MAURICE 12:272 
MERLIN 12:272 
MERMAIO 12:272 
MERMAN, ETHEL 12:272 
MEROE (Sudan) 12:272 
MEROLA, GAETANO 
San Francisco Opera Association 
16:274 
MEROVINGIAN ART ANO 
ARCHITECTURE 12:272-273 
cathedrals and churches 4:187-188 
French art and architecture 8:61 
MEROVINGIANS (dynasty) 12:273 
Carolingians (dynasty) 4:148- 149 
Clovis 5:60 
France, history of 8:25 
Franks 8:45 
Germany, history of 8:275 
Merovingian art and architecture 
12:272-273 
MERRICK, OAVIO 12:273 
MERRILL, JAMES 12:273 
MERRILL, ROBERT 12:273 
MERRIMACK (ship) see MONITOR AND 
MERRIMACK (ships) 
MERRY PRANKSTERS 
Kesey, Ken 11:53 
MERSENNE PRIME 
prime number 15:22] 
MERSEY, RIVER 12:273 
MERTON, ROBERT 12:274 
sociology 17:166 
MERTON, THOMAS 12:274 
Trappists 18:330 
MERV (USSR) 12:274 
MERWIN, W. S. 12:274 
MERYON, CHARLES 12:274 
MESA (Arizona) 12:274 
MESA VERDE NATIONAL PARK 12:274- 
215 
MESABI RANGE 12:275 
Minnesota 12:387 
MESCALINE see HALLUCINOGENS; 
PEYOTE 
MESHED see MASHHAD 
MESMER, FRANZ ANTON 12:275 
MESOAMERICA 12:275 


agriculture, history of 1:176 
Chichén Itza 4:313-314 
Indians, American 

Aztec 2:316-318 


Maya 12:201-204 

Mixtec 12:412-413 

Olmec 14:84 

Toltec 18:282 

Zapotec 20:105 
Kidder, Alfred Vincent 11:60 
Mexico, history of 12:315-316 
people 


pre-Columbian art and architecture 


15:176-181 
pyramids 15:307-308 
religion 
Quetzalcéatl 15:333 
San Lorenzo (Mexico) 16:276 
Teotihuacan 18:/85-186 
MESODERM 
development 6: 113 
development, human 6:115-116 
growth 9:64-65 
MESOLITHIC PERIOO 12:275-276 
African prehistory 1:161 
agriculture, history of 1:171 
prehistoric art 15:19] 
prehistoric humans 15:198 
MESON 12:276 
discovery 
Anderson, Carl David 1:368 
fundamental particles 8:115-116 
kaon 11:20 
quark 15:322 
Yukawa, Hideki 20:94 
MESOPOTAMIA 12:277-281 
agriculture, history of 1:176 
Amorites 1:345 
archaeology 2:75 
art and architecture 2:87, 2:88, 
12:280-281 
Babylon 2:323 
gold and silver work 8:345 
jewelry 10:354 
Lagash 11:140 
temple 18: 168 
terra-cotta 18:190 
ziggurat 20:112 
Assyria 2:215 
Babylonia 2:323 
costume 5:285 
cuneiform 5:372 
Elam 6:384 
Hammurabi, King of Babylonia 
12 


hieroglyphics 9:235-236 
Jews 10:357 
library 11:272 
mythology 13:172-173 
Nineveh 13:34] 
Nippur 13:342 
Suleiman |, Sultan of the Ottoman 
Empire (Suleiman the 
Magnificent) 18:/1-12 
Sumer 18:17 
Tigris River 18:253 
World War | 20:15, 20:20, 20:23 
MESOSPHERE 12:281 
MESOZOIC ERA see EARTH, 
GEOLOGICAL HISTORY OF; 
GEOLOGIC TIME 
MESQUITE (botany) 12:282 
MESSENE (Greece) 12:282 
MESSERSCHMITT, WILLY 12:282 
MESSIAEN, OLIVIER 12:282 


MESSIAH 12:282-283 

Bible 3:104 

Elijah 7:3 

Jesus Christ 10:349-352 

Jews 10:359 

Judaism 10:400, 10:403 
MESSIER, CHARLES 12:283 

astronomical catalogs and atlases 


MESSINA (Italy) 12:283 
MESSINA, ANTONELLO DA see 


ANTONELLO DA MESSINA 


MESSINA, STRAIT OF 12:283 
MESTIZO 12:283 


Argentina 2:106 
Guarani 9:71-72 


MESTROVIC, IVAN 12:283 
METABOLISM 12:283-286 


body temperature 3:196 

bone diseases 3:214 

carbohydrate 4:124 

citric acid 4:408-409 

dehydration (physiology) 6:61 

drug 6:245-246 

endocrine system 7:33-34 

enzyme 7:/8-79 

excretory system 7:167-169 

fat 7:221 

fermentation 7:242 

hibernation 9:232 

hormone, animal 9:299 

insulin 10:172-° 

Krebs cycle 11:110 

lactic acid 11:138 

lipid 11:314 

liver 11:325-326 

muscle contraction 13:138-139 

nervous system, diseases of the 
13:254 

oxygen 14:167 

phosphorus 14:387 

photosynthesis 14:403-406 

pyruvic acid 15:310 

vitamins and minerals 19:218-221 


METAETHICS 


ethics 7:114 


METAL 12:286-287 


alloy 1:279-280 

alum 1:289 

anodizing 2:3 

corrosion 9:269 

element 6:412 

gallium 8:152 

iridium 10:235 

iron 10:239-240 

lead 11:215 

mercury 12:267-268 

metal detector 12:287-288 
metallurgy 12:288-289 
nickel 13:327 

ore deposits 14:120-123 
periodic table 14:310-312 
platinum 15:63-64 

tool and die making 18:289 
transition elements 18:321 
welding and soldering 19:316 
See also specific metals 


METAL DETECTOR 12:287-288 
METAL FATIGUE 12:288 

METAL ORE see ORE DEPOSITS 
METALLIC BOND see CHEMICAL BOND 


MEXICO, HISTORY OF 


Zoo 


METALLURGY 12:288-289 
Agricola, Georgius 1:175 
alloy 1:279-280 
annealing 1:414-415 
Beaker culture 3:19 
Bronze Age 3:324-325 
casting 4:173 

lost-wax process 11:364 
electrolysis 6:396-397 
electroplating 6:407-408 
extrusion 7:187 
forge 7:406-407 
Indians, American 10:106 
metal fatigue 12:288 
refining, metal 16:3 
technology, history of 18:141-142 
tempering 18:167 

METAMORPHIC ROCK 12:289-290 
continental shield 5:229 
feldspar 7:233-234 
garnet 8:175 
gneiss 8:322 
graptolite 8:404 
hornfels 9:304 
lapis lazuli 11:175 
schist 16:331 
slate 17:114 

METAMORPHOSES (poem) 12:290-291 
Ovid 14:160 
Pygmalion (mythology) 15:305 
Pyramus and Thisbe 15:308 

METAMORPHOSIS 12:291 
bee 3:35 
beetle 3:43 
butterflies and moths 3:407 
flea 7:337 
fly 7:365 
frog 8:93 
growth 9:65-66 
insect 10:167, 10:168 
Mexican salamander 12:306 
pupa 15:300 
salamander and newt 16:254 
toad 18:271 

METAPHOR 12:291-292 
figures of speech 7:260-261 

METAPHYSICAL PAINTING 
Italian art and architecture 10:273 

METAPHYSICAL POETRY 12:292 
Donne, John 6:210 
Eliot, T. S. 7:6 
English literature 7:60 
Herbert, George 9:214-215 
Marvell, Andrew 12:151 

METAPHYSICS 12:292 
aesthetics 1:118 
Aristotle 2:115 
Bergson, Henri 3:80-8/ 
dualism 6:255 
ethics 7:113-115 
Hartmann, Nicolai 9:151-152 
Heidegger, Martin 9:188-189 
monism 13:37-38 
pluralism 15:72 
Spinoza, Baruch 17:306-307 
substance 17:410-411 
Whitehead, Alfred North 19:353 

METASTASIS see CANCER 

METATHERIAN see MARSUPIAL 

METAXAS, IOANNIS 12:292-293 

METAZOAN 12:293 


METCALFE, CHARLES THEOPHILUS 
METCALFE, BARON 12:293 
METELLUS PIUS, QUINTUS CAECILIUS 
12:293 
METEMPSYCHOSIS see 
TRANSMIGRATION OF SOULS 
METEOR AND METEORITE 12:293-294 
comet 5:12] 
meteorite craters 12:294-295 
radar astronomy 15:347 
solar system 17:177, 17:179 
METEOR CRATER 12:294 
METEORITE CRATERS 12:294-295 
coesite 5:80 
Mercury (planet) 12:266-267 
Meteor Crater 12:294 
METEOROLOGICAL INSTRUMENTATION 
12:295-297 
balloon 2:361 
barometer 2:389 
hygrometer 9:408-409 
radar 15:346 
radiosonde 15:370 
sounding rocket 17:208 
METEOROLOGY 12:297-299 
atmosphere 2:246 
history 
Bjerknes, Vilhelm and Jacob 3:159 
Buys Ballot, Christoph Hendrik 
Diederik 3:408 
Képpen, Wladimir Peter 11:95 
Maury, Matthew Fontaine 12:198 
maps and mapmaking 12:116 
meteorological instrumentation 
12:295-297 
paleoclimatology 14:196-197 
telemetry 18:154-155 
thunderstorm 18:242-243 
tornado 18:291-292 
waterspout 19:290-291 
weather 19:298-299 
weather forecasting 19:299-302 
World Meteorological Organization 
20:6 
World Weather Watch 20:43 
METER (literature) see VERSIFICATION 
METER (measurement) 
weights and measures 19:313 
METER (music) 12:299 
METHADONE 12:299 
drug abuse 6:250 
METHANE 12:299 
natural gas 13:213 
METHANOL see METHYL ALCOHOL 
METHEMOGLOBINEMIA see BLOOD 
METHOD ACTING 12:299-300 
Actors Studio 1:82 
Adler, Jacob, Stella, and Luther 
1:95-96 
Clurman, Harold 5:62 
Kazan, Elia 11:29 
Stanislavsky, Konstantin 17:332 
METHODISM 12:300 
Allen, Richard 1:275-276 
Asbury, Francis 2:180 
circuit rider 4:399 
Coke, Thomas 5:83 
Embury, Philip 7:20 
Emory University 7:22 
Evangelical United Brethren Church 
7:151-152 


evangelicalism 7:152 
Great Awakening 9:3 
Lee, Jesse 11:228 
pietism 15:10 
Vincent, John Heyl 19:204 
Wesley (family) 19:323-324 
Whitefield, George 19:353 
METHUSELAH 12:300 
METHYL ALCOHOL 12:300-301 
alcohol 1:245 
antifreeze 2:29 
METHYLENEDIOXYMETHAMPHETAMINE 
___ See MDMA (“ecstasy” drug) 
METIS 
Riel, Louis 16:91 
METOAC see MONTAUK (American 
Indians) 
METON 12:301 
METRIC SYSTEM 12:301-302 
weights and measures 19:314 
METRONOME 
tempo 18:173 
METROPOLITAN AREA 12:303 
METROPOLITAN MUSEUM OF ART, THE 
12:303 
METROPOLITAN OPERA 12:303 
Bing, Sir Rudolf 3:120 
Johnson, Edward 10:376 
Lincoln Center for the Performing 
Arts 11:303 
See also specific conductor and 
performer names 
METSU, GABRIEL 12:303-304 
METSYS, QUENTIN see MASSYS, 
QUENTIN i 
METTERNICH, KLEMENS, FURST VON 
12:304 
METZ (France) 12:304-305 
MEUSE RIVER 12:305 
MEXICALI (Mexico) 12:305 
MEXICAN AMERICANS see CHICANO 
MEXICAN ART AND ARCHITECTURE see 
LATIN AMERICAN ART AND 
ARCHITECTURE 
MEXICAN BEADEO LIZARO 12:305 
MEXICAN HAIRLESS 006 12:305 
MEXICAN JUMPING BEAN 12:306 
MEXICAN SALAMANDER 12:306 
MEXICAN WAR 12:306-310 
army 
uniform 2:140 
Guadalupe Hidalgo, Treaty of 9:69 
Kearny, Stephen Watts 11:30 
Manifest Destiny 12:95 
Polk, James K. 15:101-102 
Stockton, Robert Field 17:378 
Taylor, Zachary 18:130 
Texas 18:200 
Texas Rangers 18:200-201 
Wilmot Proviso 19:374 
MEXICO 12:310-315 
agriculture 12:314-315 
archaeology 
El Tajin 6:384 
Izapa 10:295 
La Venta 11:129 
Mayapan 12:205 
Mitla 12:41] 
Monte Alban 13:56 
North American archaeology 
13:370-373 


Tehuacan Valley 18:150 
Tenochtitlan 18:184-185 
Teotihuacan 18: 185-186 
Tula 18:366 
Uxmal 19:105 
Xochicaico 20:66 
art and architecture 12:313 
Latin American art and 
architecture 11:185-191 
pre-Columbian art and 
architecture 15:176-181 
pyramids 15:308 
See also specific art forms 
cities see specific city names 
climate 12:312 
economic activity 12:310, 12:314- 
ols 


education and health 12:310, 
12:313 


flag 13:310 
government 12:310, 12:314 
history See MEXICO, HISTORY OF 
land and resources 12:310-313 
literature 
Latin American literature 11:192 
manufacturing 12:314 
map 12:31] 
mining 12:314 
North America 13:361-370 
people 12:310, 12:313 
Huastec 9:345 
Maya 12:201-204 
migration to the United States 
10:49, 10:50 
See also CHICANO 
Tarascan 18:117-118 
Tlaxcalan 18:270 
Toltec 18:282 
Zapotec 20:105 
physical features 
Ixtacihuatl 10:295 
Paricutin 14:244 
Popocatépetl 15:126 
Sierra Madre 17:71-72 
Tehuantepec, Isthmus of 18:150 
religion 12:313 
resources 
petroleum industry 14:350 
rivers, lakes, and waterways 12:312 
Rio Grande 16:99 
soils 12:312 
transportation 12:315 
railroad 15:375 
vegetation and animal life 12:312- 
33 
MEXICO, HISTORY OF 12:315-319 
Aztec 2:316-318 
Calles, Plutarco Elias 4:38 
Cardenas, Lazaro 4:131 
Carlota 4:139 
Carranza, Venustiano 4:153 
Cortés, Hernan 5:270-271 
Guadalupe Hidalgo, Treaty of 9:69 
Hidalgo y Costilla, Miguel 9:233 
Juarez, Benito 10:399 
Madero, Francisco |. 12:33 
Maximilian, Emperor 12:199-200 
Mexican Revolution 
Latin American literature 11:192 
Mexican War see MEXICAN WAR 
Morelos y Pavon, José Maria 13:77 


300 MEXICO 


Obregon, Alvaro 14:25 
Salinas de Gortari, Carlos 16:257 
Santa Anna, Antonio Lopez de 
16:284-285 
Texas 18:200 
Villa, Pancho 19:202 
Zapata, Emiliano 20: 104-105 
MEXICO (state) 12:319 
MEXICO, GULF OF 12:319-320 
Dry Tortugas 6:252 
oil spill 14:69 
MEXICO CITY (Mexico) 12:320-321 
history 12:320-321 
MEYER, ADOLF 12:321 
MEYER, LOTHAR 
periodic table 14:310 
MEYERBEER, GIACOMO 12:321 
MEYERHOLD, VSEVOLOD EMILIEVICH 
12:321 
constructivism 5:224 
improvisational and experimental 
theater 10:61 
theater, history of the 18:214 
MEZZ0-SOPRANO 12:321 
Anderson, Marian 1:369 
Horne, Marilyn 9:303 
MEZZOTINT 12:321 
graphic arts 8:401 
MHD WAVES see 
MAGNETOHYDRODYNAMICS 
MHO see OHM’S LAW 
MI FEI 12:321-322 
MIAMI (American Indians) 12:322 
Little Turtle 11:324 
St. Clair, Arthur 16:241 
MIAMI (city in Florida) 12:322 
MIAMI BEACH (Florida) 
Florida 7:35] 
MIANTONOMO 12:322-323 
MICA 12:323 
chlorite minerals 4:367 
MICAH, BOOK OF 12:323 
MICHAEL (archangel) 12:323 
MICHAEL CERULARIUS 12:323 
Schism, Great 16:330 
MICHAEL VIII, PALAEOLOGUS, 
BYZANTINE EMPEROR 12:323- 
324 
MICHAEL, TSAR OF RUSSIA 12:324 
Time of Troubles 18:257 
MICHAEL THE BRAVE 12:324 
MICHEL, ROBERT H. 12:324 
MICHELANGELO 12:324-327 
art 2:147, 2:151 
Mannerism (art) 12:101 
marble 12:118 
Renaissance art and architecture 
16:33, 16:34 
sculpture 
David 10:271, 16:364, 16:365 
Sistine Chapel 17:97. 
MICHELIN, ANDRE AND EDOUARO 
12:327 
MICHELOZZ0 12:327 
MICHELSON-MORLEY EXPERIMENT 
12:327 
ether (physics) 7:113 


Fitzgerald-Lorentz contraction 7:314 


light 11:289-290 
relativity 16:17 
MICHENER, JAMES A. 12:327 


MICHIGAN 12:327-333 
agriculture 12:331 
cities see specific city names 
climate 12:330 
economic activity 12:328, 12:331- 
332 


education and culture 12:331 
flag 12:328 
forestry and fishing 12:331 
government and politics 12:328, 
12:332 
history 12:332-333 
land and resources 1:328-330 
manufacturing 12:331 
map 12:329 
people 12:328, 12:330-331 
physical features 
Mackinac, Straits of 12:24 
recreation and sports 12:331 
rivers, lakes, and waterways 12:328 
Huron, Lake 9:386-387 
Michigan, Lake 12:333-334 
Superior, Lake 18:29 
seal, state 12:328 
vegetation and animal life 12:330 
MICHIGAN, LAKE 12:333-334 
MICHIGAN, UNIVERSITY OF 12:334 
MICHOACAN (Mexico) 12:334 
MICKEY MOUSE (fictional character) 
see DISNEY, WALT 
MICKIEWICZ, AOAM 12:334 
MICMAC (American Indians) 12:334 
MICROBIOLOGY 12:334 
biology 3: 130-131 
Dubos, René 6:257 
Koch, Robert 11:91 
medicine, history of 12:233 
Pasteur, Louis 14:264 
public health 15:285 
See also BACTERIA 
MICROCEPHALY 12:334-335 
MICROCLIMATE 12:335 
meteorological instrumentation 
12:295-297 
urban climate 19:88-89 
MICROCOMPUTER see COMPUTER, 
PERSONAL 
MICROECONOMICS see SUPPLY AND 
DEMAND 
MICROELECTRONICS 12:335 
integrated circuit 10:175 
thin-film technology 18:228 
transistor 18:319 
MICROFICHE 
microfilm 12:335 
MICROFILM 12:335 
library 11:273, 11:274 
MICROFORMS see MICROFILM 
MICROMECHANISM 12:335 
MICROMETER 12:335-336 
MICRONESIA 12:336 
Malayo-Polynesian languages 12:67 
Oceania 14:43-44 
Oceania, art of 14:44-46 
MICRONESIA, FEQERATEO STATES OF 
(island grouping) 12:336 
Caroline Islands 4:147 
Pacific Islands, Trust Territory of the 
14:172 
MICROORGANISM see MICROBIOLOGY; 
SOIL ORGANISMS; specific 


organism names 
MICROPHONE 12:336 
modulation 13:11 
radio 15:351 
sound and acoustics 17:199 
MICROPROCESSOR see COMPUTER; 
COMPUTER, PERSONAL 
MICROSCOPE 12:336-338 
anatomy 1:364 
cell 4:211 
electron microscope 6:402 
histology 9:253 
Leeuwenhoek, Antoni van 11:230- 
231 
medicine, history of 12:232 
microbiology 12:334 
optics 14:111 
MICROSEISM 12:338 
MICROSURGERY see SURGERY 
MICROWAVE OVEN 12:338 
MICROWAVES 12:338-339 
communications satellite 5:130-132 
magnetron 12:48 
maser 12:163 
radar 15:345-346 
traveling-wave tube 18:330 
MID-ATLANTIC RIDGE see MID- 
OCEANIC RIDGE 
MIO-OCEANIC RIOGE 12:339 
Atlantic Ocean 2:239, 2:240 
Great Rift Valley 9:15 
ocean and sea 14:39 
rift valleys 16:94 
volcano 19:226-227 
MIOAS 12:340 
MIOQOEN 12:340 
MIOOLE AGE 12:340-341 
MIOOLE AGES 12:341-345 
agriculture, history of 1:176 
alchemy 1:243-244 
Angevins (dynasties) 1:381 
anti-Semitism 2:35 
army 2:138 
art 
bronzes 3:326 
Carolingian art and architecture 
4:147-148 
drawing 6:233, 6:234 
French art and architecture 8:6/- 
62 
German art and architecture 
8:252-253 
interior design 10:183 
Islamic art and architecture 
10:257-259 
Italian art and architecture 
10:269-270 
Merovingian art and architecture 
12:272-273 
monastic art and architecture 
13:27-29 
mosaic 13:92 
portraiture 15:139 
Scandinavian art and architecture 
16:322-323 
Spanish art and architecture 
12:277 
wood carving 19:409 
Bible 3:105-106 
bridge (engineering) 3:304 
calligraphy 4:39 


card games 4:130 
castle 4:173-175, 4:174 
chateau 4:275-276 
city 4:411, 4:413 
commune 5:128 
cooking 5:236-237 
cosmetics 5:273 
costume 5:286-287 
chastity belt 4:275 
shoe 17:55 
courtly love 5:306 
Crusades 5:350-353 
dance 
sword dance 18:73 
Dance of Death 6:10 
Dark Ages 6:18 
drama see MEDIEVAL DRAMA 
education 6:343 
scholasticism 16:338-339 
English music 7:67 
farms and farming 7:212 
feudalism 7:249-251 
flagellants 7:331 
furniture 8:126 
Germany, history of 8:275-276 
glassware, decorative 8:323 
gold and silver work 8:346 
Gothic art and architecture 8:367- 
375 
Great Britain, history of 9:5-7 
guilds 9:78-79 
Hanseatic League 9:132 
heraldry 9:212-214 
historians 
Froissart, Jean 8:95 
house (in Western architecture) 
9: 324-325 
interior design 10:183 
Ireland, history of 10:231 
Italy, history of 10:285-286 
knight 11:86 
law 
law, history of 11:205 
sumptuary laws 18:18 
literature 
Arthur and Arthurian legend 
2:172-173 
bestiary 3:95 
Canterbury Tales, The 4:110 
chansons de geste 4:256 
Decameron 6:48 
Dionysius the Pseudo-Areopagite 
6:155 
fable 7:195 
fabliau 7:195 
French literature 8:73 
German literature 8:260-261 
Italian literature 10:273-274 
Roman de la Rose, Le 16:141-142 
romance 16:143 
skaldic literature 17:99 
Spanish literature 17:281-282 
Tristan and Isolde 18:344 
See also MIDDLE ENGLISH; OLD 
ENGLISH 
logic 11:344 
manorialism 12: 103-104 
maps and mapmaking 12:114 
mathematics, history of 12:186-187 
medicine, history of 12:231 
music see MEDIEVAL MUSIC 
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papacy 14:223-225 
Peasants’ Revolt (England) 14:282 
Peasants’ War (Germany) 14:282 
philosophy 14:376-377 
piracy 15:23 
representation 16:39-40 
roads and highways 16:106 
slavery 17:116 
state (in political philosophy) 
17:342-343 
strategy and tactics, military 17:389 
taxation 18:127 
technology, history of 18: 144-145 
trial by combat 18:337 
university 19:78 
urban planning 19:89-90 
wagon 19:24] 
weights and measures 19:312, 
19:314 
women in society 19:404 
MIDDLE CLASS see CLASS, SOCIAL 
MIOOLE EAST 12:345-349 
agriculture 12:347-348 
date and date palm 6:23-24 
art and architecture 
Islamic art and architecture 
10:256-259 
climate 12:346 
economy 12:347-349 
fishing and forestry 12:349 
garden 8:167 
history 
Arab-Israeli Wars 2:57-59 
Assyria 2:215 
Babylonia 2:323 
Canaanite civilization 4:63-64 
cosmetics 5:272-273 
Fertile Crescent 7:246 
Gaza Strip 8:186 
Gulf war 9:86 
Mamelukes 12:79 
Mesopotamia 12:277-281 
Palestine 14:205-207 
Palestine Liberation Organization 
14:207-208 
Phoenicia 14:381-382 
Seljuks 16:391 
ship 17:43-44 
Timur 18:259-260 
World War | 20:15, 20:17, 20:20, 
20:23 
World War Il 20:29 
Zionism 20:117-118 
industry 12:348-349 
land 12:345-346 
languages 12:346-347 
map 12:348 
medicine, history of 12:229-230 
mining 12:348 
people 12:346-347 
Arabs 2:62-67 
Bakhtiari 2:342 
Baluch 2:363-364 
Bedouin 3:32 
fellahin 7:234 
Jews 10:356-361 
Kurds 11:118 
Semites 16:395 
Turks 18:382-383 
physical features 
Arabian Desert 2:59-60 


Esdraelon, Plain of 7:101 
Hermon, Mount 9:221 
Syrian Desert 18:87 
religion 12:346-347 
Islam 10:252-256 
Judaism 10:400-404 
Orthodox church 14:142-143 
resources 12:346 
petroleum industry 14:346, 
14:350, 14:351 
rivers, lakes, and waterways 12:346 
Dead Sea 6:41 
Euphrates River 7:127 
Jordan River 10:393 
Red Sea 15:4/0-411 
Suez Canal 18: 3-4 
Tigris River 7:127 
soils 12:346 
suffrage, women’s 18:6 
trade 12:349 
transportation 12:349 
vegetation and animal life 12:346 
West Bank 19:326 
See also specific city, country, and 
region names 
MIDDLE ENGLISH 12:349-350 
Chaucer, Geoffrey 4:277-278 
Canterbury Tales, The 4:110 
English language 7:55 
Langland, William 11:167 
Piers Plowman 15:10 
Lydgate, John 11:410 
Old English 14:79 
Sir Gawain and the Green Knight 
17:95 
MIDDLE SCHOOLS ANO JUNIOR HIGH 
SCHOOLS 12:350 
secondary education 16:378 
MIDDLE STONE AGE see MESOLITHIC 
PERIOD 
MIOOLEBURY COLLEGE 12:350 
MIDDLEMARCH (novel) 12:350-351 
Eliot, George 7:4-5 
realism (literature) 15:403 
MIOOLESEX (England) 12:351 
MIOOLETON, THOMAS 12:351 
MIOGE 12:35] 
MIONANITES 12:351 
MIDLAND (Texas) 12:351 
MIDLANDS (England) 12:351 
MIOLER, BETTE 12:351 
MIDRASH 12:351-352 
Akiba ben Joseph 1:213-214 
Bible 3:106 
MIDSUMMER NIGHT'S DREAM, A (play) 
12:352 
fairy 7:198 
Puck 15:288 
MIOWAY (U.S.) 12:352 
World War Il 20:34, 20:35 
MIDWIFE 12:352 
MIDWIFE TOAD 12:352 
MIES VAN OER ROHE, LUOWIG 12:352- 
3508 
American art and architecture 1:302 
architecture 2:94-95 
Bauhaus 3:12 
furniture 8:13] 
Seagram Building 16:372 
MIESCHER, JOHANN 12:353 
MIFFLIN, THOMAS 12:353 


MIG 12:353-354 
MIGRAINE see HEADACHE 
MIGRANT LABOR 12:354-355 
MIGRATION, ANIMAL see ANIMAL 
MIGRATION 
MIGRATION, HUMAN 
Bering Land Bridge 3:81 
MIHAJLOVIC, DRAZA 12:355 
MIKAN, GEORGE 12:355 
MIKOYAN, ANASTAS IVANOVICH 12:355 
MILAN (Italy) 12:355-356 
history 
Sforza (family) 17:15 
Visconti 19:217 
Italian art and architecture 10:273 
Italy 10:283 
MILANKOVITCH THEORY see ICE AGES 
MILAREPA 12:356 
MILOEW 12:356 
fungi 8:120 
MILE 
weights and measures 19:313 
MILES, NELSON A. 12:356 
MILESIAN SCHOOL 12:356 
Anaximenes 1:365-366 
philosophy 14:375-376 
Thales of Miletus 18:207 
MILETUS (Greece) 12:356 
MILHAUD, OARIUS 12:356-357 
MILITARY DECORATIONS see MEDALS 
AND DECORATIONS 
MILITARY JUSTICE 12:357 
court-martial 5:305-306 
desertion 6:105 
mutiny 13:166 
MILITARY POLICE 12:357 
MILITARY RANK see RANK, MILITARY 
MILITARY SIGNALING see SEMAPHORE; 
SIGNALING 
MILITARY STRATEGY AND TACTICS see 
STRATEGY AND TACTICS, 
MILITARY 
MILITARY WARNING AND DETECTION 
SYSTEMS 12:357-358 
Airborne Warning and Control 
System 1:198 
BMEWS 3:187-188 
night sight 13:336 
radar 15:345-346 
MILITARY-INOUSTRIAL COMPLEX 
12:358 
Mills, C. Wright 12:365 
MILITIA 12:358 
army 2:138 
National Guard 13:204 
right to bear arms 16:95 
MILK 12:359 
breast 3:293 
breast-feeding 3:294 
dairying 5:403-405 
homogenization 9:283 
mammal 12:80 
nutrition, human 14:15 
pasteurization 14:264-265 
yogurt 20:81 
MILK SNAKE 12:359 
king snake 11:72 
MILKEN, MICHAEL 
white-collar crime 19:351 
MILKWEEO 12:359-360 
MILKWORT 12:360 


MILKY WAY see GALAXY, THE 
MILL 12:360 
windmills and wind power 19:380- 
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MILL, JAMES 12:361 
economics 6:331-332 
MILL, JOHN STUART 12:361 
environmental movements 7:75 
epistemology 7:85 
nominalism 13:354 
On Liberty 14:91 
state (in political philosophy) 
344 


utilitarianism 19:103 
MILLAIS, SIR JOHN EVERETT 12:361- 
362 
Pre-Raphaelites 15:200 
MILLAY, EDNA ST. VINCENT 12:362 
MILLENARIANISM 12:362 
Adventists 1:101 
Plymouth Brethren 15:74 
Shakers 17:18 
MILLER, ARTHUR 12:362-363 
Death of a Salesman 6:46 
MILLER, GLENN 12:363 
MILLER, HENRY 12:363 
MILLER, JONATHAN 12:363 
MILLER, SAMUEL FREEMAN 12:363- 
364 
MILLER, WILLIAM (religious figure) 
12:364 
Adventists 1:101 
MILLERAND, ALEXANORE 12:364 
MILLES, CARL 12:364 
MILLET 12:364 : 
MILLET, JEAN FRANGOIS 12:364-365 
social realism 17:150 
MILLETT, KATE 12:365 
MILLIKAN, ROBERT A. 
electricity 6:393 
Millikan’s oil-drop experiment 
12:365 
MILLIKAN’S OIL-DROP EXPERIMENT 
12:365 
MILLILITER 
weights and measures 19:313 
MILLING MACHINE 
machine tools 12:20 
MILLIPEDE 12:365 
MILLS, C. WRIGHT 12:365 
elites 7:6 
sociology 17:166 
MILLS, ROBERT 12:365 
MILLS, WILBUR D. 12:365-366 
MILLS COLLEGE 12:366 
MILLS CROSS see RADIO ASTRONOMY 
MILNE, A. A. 12:366 
Shepard, Ernest Howard 17:36 
Winnie-the-Pooh 19:386 
MILNER, ALFRED MILNER, VISCOUNT 
12:366 
MILNES, SHERRILL 12:366 
MILO 12:366 
MILOS, PRINCE OF SERBIA (Milos 
Obrenovic) 12:366 
MILOSZ, CZEStAW 12:366-367 
MILSTEIN, NATHAN 12:367 
MILTIAOES 12:367 
MILTON, JOHN 12:367-368 
English literature 7:58, 7:60 
Palmer, Samuel 14:211 
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Paradise Lost 14:234 
MILWAUKEE (Wisconsin) 12:368 
MIME ANO PANTOMIME 12:368-369 

Barrault, Jean Louis 2:392 

Marceau, Marcel 12:119-120 

theater, history of the 18:210 
MIMEOGRAPH 12:369 
MIMICRY 12:369-370 

camouflage 4:60 

coloration, biological 5:109 

amphibians 1:350 
MIMIR 12:370 
MIMOSA 12:370-371 
MINAMOTO YORITOMO see YORITOMO 
MINARET 12:371 


Islamic art and architecture 10:256- 


MINOANAO (Philippines) 12:371 
MINOSZENTY, JOZSEF 12:371 
MINE (explosive) 12:371-372 
MINERAL 12:372-376 
alteration, mineral 1:287 
vein deposit 19:137 
Classes 
carbonate minerals 4:128 
halide minerals 9:114 
phosphate minerals 14:386 
silica minerals 17:77 
silicate minerals 17:77-78 
sulfate minerals 18:12 
sulfide minerals 18:12 
extraterrestrial minerals 
meteor and meteorite 12:293-294 
geode 8:223-224 
hardness, mineral 9:136-137 
luster 11:404 
mineral water 12:377 
mining and quarrying 12:379-381 
optical activity 14:109 
placer deposit 15:35 
MINERAL DEPOSITS see ORE DEPOSITS 
MINERAL OIL 12:376 
MINERAL RESOURCES, OCEANIC see 
OCEANIC MINERAL RESOURCES 
MINERAL WATER 12:377 
MINERALOGY 
mineral 12:372-373 
MINERALS (nutrients) see VITAMINS 
AND MINERALS 
MINER’S LUNG see BLACK LUNG 
MINERVA (mythology) 12:377 
MING (dynasty) 12:377 
China, history of 4:344 
Chinese art and architecture 4:350- 
351, 4:353-354 
pottery and porcelain 15:157 
Yongle, Emperor of China (Yung-lo) 
20:81 
MING HUANG see TANG XUANZONG 
(T'ang Hsuan-tsung) 
MINGUS, CHARLES 12:377 
MINIATURE PAINTING 12:377-378 
Bihzad, Kamal al-Din 3:113 
English art and architecture 7:49 
Hilliard, Nicholas 9:239 
illuminated manuscripts 10:42-43, 
10:44 
Indian art and architecture 10:85 
Islamic art and architecture 10:259 
Morse, Samuel F. B. 13:87 


Persian art and architecture 14:325 


MINIATURE PINSCHER 12:378 
MINICOMPUTER see COMPUTER 
MINIMAL ART 12:378 
Judd, Donald 10:404 
modern art 13:8 
Morris, Robert (artist) 13:85 
MINIMALISM (music) 12:378 
opera 14:105 
Reich, Steve 16:13-14 
MINIMAX THEOREM 
game theory 8:158 
MINIMUM WAGE 12:378-379 
MINING AND QUARRYING 12:379-381 
coal and coal mining 5:65-69 
diamond 6:124 
diseases, occupational 
silicosis 17:78-79 
history 
Guggenheim (family) 9:77 
Tabor, Horace W. 18:90 
technology, history of 18:145 
Idaho 10:27 
iron and steel industry 10:241 
ore deposits 14:122 
placer deposit 15:35 
quarrying 
Vermont 19:155 
MINISTRY, CHRISTIAN 12:381-382 
bishop 3:154 
holy orders 9:276-277 
priest 15:215 
theological seminaries 18:218 
vestments 19:161 
MINITARI see HIDATSA (American 
Indians) 
MINK 12:382 
MINKOWSKI, HERMANN 12:382 
relativity 16:17 
MINNEAPOLIS (Minnesota) 12:382-383 
MINNELLI, LIZA 12:383 
MINNELLI, VINCENTE 12:383 
MINNESINGERS see MINSTRELS, 
MINNESINGERS, AND 
TROUBADOURS 
MINNESOTA 12:383-388 
agriculture 12:386-387 
cities see specific city names 
climate 12:384 
economic activity 12:384, 12:386- 
387 


education 12:386 

flag 12:384 

government and politics 12:384, 
12:387-388 

history 12:388 

Farmer-Labor party 7:211 

land and resources 12:383-384 

map 12:385 

mining 12:387 

people 12:384, 12:386 

physical features 

Mesabi Range 12:275 

rivers, lakes, and waterways 12:384 

seal, state 12:384 

tourism 12:387 

vegetation and animal life 12:384 

MINNESOTA MULTIPHASIC 

PERSONALITY INVENTORY 

psychological measurement 15:267- 
268 


psychology, history of 15:273 


MINNOW 12:388 
chub 4:385 
dace 5:399 
MINOAN ART 
Knossos 11:88 
MINOAN SCRIPTS see LINEAR B 
MINOANS see AEGEAN CIVILIZATION 
MINOR (law) 12:388-389 
children’s rights 4:324 
rape (crime) 15:388 
See also JUVENILE DELINQUENCY; 
YOUNG PEOPLE 
MINOR PLANET see ASTEROID 
MINORCA (Spain) 12:389 
MINORITIES see ETHNIC MINORITIES; 
specific minority names 
MINOS 12:389 
MINOT (North Dakota) 12:389 
MINOTAUR 12:389 
MINQUA (American Indians) see 
SUSQUEHANNA (American 
Indians) 
MINSK (USSR) 12:389 
MINSTREL SHOW see MUSIC HALL, 
VAUDEVILLE, AND BURLESQUE 
MINSTRELS, MINNESINGERS, ANO 
TROUBADOURS 12:389-390 
Austrian literature 2:289-290 
Bernart de Ventadorn 3:88 
courtly love 5:306 
Daniel, Arnaut 6:11 
German literature 8:261 
medieval music 12:238 
meistersinger 12:245 
Provencal literature 15:258 
Tannhauser 18:108 
Walther von der Vogelweide 19:251 
MINT (botany) 12:390 
balm 2:361 
lavender 11:201 
peppermint 14:304 
rosemary 16:173 
spearmint 17:289 
MINTAGE 12:390 
free silver 8:54 
MINUET 12:390 
dance 6:5, 6:6 
MINUIT, PETER 12:390-391 
Manhattan 12:94 
New Sweden 13:292 
MINUTEMAN MISSILE 12:391 
MINUTEMEN 12:391 
MIOCENE EPOCH see EARTH, 
GEOLOGICAL HISTORY OF; 
GEOLOGIC TIME 
MIR seeSALYUT 
MIRABEAU, HONORE GABRIEL 
RIQUETI, COMTE OE 12:391 
MIRACLE 12:391 
Canonization 4:109 
Jesus Christ 10:350 
MIRACLE PLAY see MEDIEVAL DRAMA 
MIRAGE (aircraft) 12:391 
MIRAGE (atmospheric phenomenon) 
12:391-392 
fata morgana 7:221 
MIRANDA (satellite) 12:392 
Uranus (astronomy) 19:88 
MIRANDA, FRANCISCO DE 12:392 
MIRANDA v. ARIZONA 12:392 
confession (law) 5:174 


evidence 7:157-158 
MIRO, JOAN 12:392-393 
MIRROR 12:393-394 
aberration, optical 1:50 
telescope, optical 18:156-160 
MIRV MISSILE 12:394 
MX missile 13:167 
rockets and missiles 16:122-123 
MISCARRIAGE see ABORTION; 
PREGNANCY AND BIRTH 
MISDEMEANOR 12:394 
crime 5:330 
criminal justice 9:334 
MISERABLES, LES (novel) 12:394-395 
MISHIMA YUKIO 12:395 
MISHNAH 12:395 
Afroasiatic languages 1:166 
Judah ha-Nasi 10:400 
MISKITO (people) 12:395 
MISKOLC (Hungary) 12:395 
MISSILE see ROCKETS AND MISSILES 
MISSIONS, CHRISTIAN 12:395-396 
Allouez, Claude Jean 1:279 
Baraga, Frederick 2:380 
Bingham (family) 3:120-121 
California 4:34 
Claver, Saint Peter 5:39 
de Nobili, Robert 6:39 
De Smet, Pierre Jean 6:39 
ecumenical movement 6:337 
Francis Xavier, Saint 8:35 
Jesuit Martyrs of North America 
10:348-349 
Jesuits 10:349 
Las Casas, Bartolomé de 11:180 
Marie de |'Incarnation 12:126 
Maryknoll Missioners 12:156 
Moravian Church 13:75 
Morrison, Robert 13:87 
Ricci, Matteo 16:81 
Richard, Gabriel 16:83 
Schweitzer, Albert 16:345 
Serra, Junipero 16:405-406 
Spanish missions 17:284-285 
Whitman, Marcus 19:354 
Williams, Eleazer 19:369 
Zeisberger, David 20:106-107 
MISSISSIPPI 12:396-401 
agriculture 12:399 
cities see specific city names 
climate 12:396 
economic activity 12:397, 12:399 
education and cultural activity 
12:397, 12:399 
flag 12:397 
government and politics 12:397, 
12:399-400 
historical sites 12:399 
history 12:400-401 
Revels, Hiram R. 16:62 
land and resources 12:396-398 
map 12:398 
people 12:397, 12:399 
rivers, lakes, and waterways 12:396 
Mississippi River 12:401-402 
Yazoo River 20:72 
seal, state 12:397 
vegetation and animal life 12:396 
MISSISSIPPI RIVER 12:401-402 
barge 2:384 
exploration and development 
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de Soto, Hernando 6:40 
Marquette, Jacques 12:135 
levee 11:259 
Louisiana 11:374, 11:377 
map 12:402 
North America 13:365 
shipping 17:52 
steamboat 17:351, 17:352 
United States 19:38 
MISSISSIPPI SCHEME 12:402 
Bienville, Jean Baptiste Le Moyne, 
Sieur de 3:110-111 
Law, John 11:207 
MISSISSIPPIAN PERIOD see GEOLOGIC 
TIME 
MISSOULA (Montana) 12:402 
MISSOURI 12:403-408 
agriculture 12:406 
cities see specific city names 
climate 12:405 
economic activity 12:403, 12:406- 
407 


flag 12:403 
government and politics 12:403, 
12:407 
history 12:407-408 
Missouri Compromise 12:408 
Santa Fe Trail 16:286-287 

land and resources 12:403-405 

map 12:404 

people 12:403, 12:405-406 

rivers, lakes, and waterways 12:405 

seal, state 12:403 

vegetation and animal life 12:405 
MISSOURI (American Indians) 12:408 
MISSOURI COMPROMISE 12:408 

African Americans 1:145 

Civil War, U.S. 5:10 

Clay, Henry 5:39-40 

Maine 12:60 

Mason-Dixon line 12:166 

United States, history of the 19:57 
MISSDURI RIVER 12:408-409 

Platte River 15:66 
MIST 12:409 
MISTLETOE 12:409 
MISTRAL 12:409 
MISTRAL, FREOERIC 12:409 
MITCHELL, ARTHUR 12:409-410 

Dance Theatre of Harlem 6:10 
MITCHELL, BILLY 12:410 

World War | 20:22 
MITCHELL, EDGAR DEAN 

Apollo program 2:47 
MITCHELL, GEORGE J. 12:410 
MITCHELL, JOHN N. 12:410 
MITCHELL, JONI 12:410 
MITCHELL, MARGARET 12:410 

Gone With the Wind 8:358 
MITCHELL, MARIA 12:410 
MITCHELL, MOUNT 12:410 
MITE 12:410-411 

arachnid 2:67 

chigger 4:316 

mange 12:93 
MITFORD (family) 12:411 
MITHRA (ancient deity) see MITHRAISM 
MITHRADATES VI, KING OF PONTUS 

(Mithradates the Great) 12:411 

MITHRAISM 12:411 
MITLA (Mexico) 12:411 


MITOCHONORIDN 12:411-412 
cell 4:213 
MITOSIS seeCELL | 
MITRE, BARTOLOME 12:412 
MITROPOULOS, DIMITRI 12:412 
MITTERRAND, FRANGOIS 12:412 
socialism 17:159 
MIX, TOM 12:412 
MIXED ECONOMY 12:412 
economic planning 6:330 
MIXTEC (American Indians) 12:412- 
413 
MIZOGUCHI, KENJI 12:413 
MMT see MULTIPLE MIRROR 
TELESCOPE 
MNEMONICS see MEMORY 
MNEMOSYNE 12:413 
MOA (extinct bird) 12:413 
MOAB (ancient kingdom) 12:413 
MOAT 
castle 4:174 
MOBILE (Alabama) 12:413-414 
MOBILE (art) 12:414 
Calder, Alexander 4:22 
American art and architecture 
1:304 
kinetic art 11:68 
MOBILE HOME see HOUSING 
MOBILE RIVER 12:414 
MOBIUS, AUGUST FERDINAND SEE 
_ _ MOBIUS STRIP 
MOBIUS STRIP 12:414 
MOBSTERS see ORGANIZED CRIME 
MOBUTU SESE SEKO 12:414 
Zaire 20:101 
MOBY-DICK (novel) 12:414 
American literature 1:317 
Melville, Herman 12:250, 12:25] 
MOCCASIN (foot covering) 12:414-415 
MOCHE see MOCHICA 
MOCHICA 12:415 
pre-Columbian art and architecture 
15:180 
MOCK EPIC 12:415 
Dunciad, The 2:266-267 
parody 14:254 
Pope, Alexander 15:125 
MOCK ORANGE 12:415 
Osage orange 14:145 
MOCKINGBIRO 12:415 
MODE (mathematics) see AVERAGE 
MODE (music) 13:3 
music 13:145 
MODEL, COMPUTER see COMPUTER 
MODELING 
MODEL T (automobile) 13:3 
automotive industry 2:299 
Ford (family) 7:396 
MODELING (art) see SCULPTURE 
MDDEM 13:3 
MODENA (Italy) 13:3 
MODERN ARCHITECTURE 13:3-6 
arch and vault 2:72-73 
architecture 2:87, 2:94-95 
Austria 
Kiesler, Frederick John 11:65 
Loos, Adolf 11:359 
Brazil 
Costa, Lucio 5:281 
brutalism 3:343 
cathedrals and churches 4: 190 


English art and architecture 7:52 
fountains 8:11-12 
France 

Le Corbusier 11:212-2/3 
functionalism (design) 8:112 
Germany 

Bauhaus 3:10, 3:12 

German art and architecture 

8:256 

Gropius, Walter 9:56 

house (in Western architecture) 


international style 10:193 
Japan 
Isozaki Arata 10:263 
Mexico 
Barragan, Luis 2:392 
Scandinavian art and architecture 
Aalto, Alvar 1:43-44 
Asplund, Erik Gunnar 2:212 
United States 
American art and architecture 
1:302 
Breuer, Marcel 3:299 
Fuller, R. Buckminster 8:11 
geodesic dome 8:224 
Mies van der Rohe, Ludwig 
12:352-353 
Wright, Frank Lloyd 20:47-48 
See also POSTMODERN 
ARCHITECTURE: other specific 
architect names 
MOOERN ART 13:6-8 
abstract art 1:57 
abstract expressionism 1:58-60 
action painting 1:81 
American art and architecture 
1:308-310 
Armory Show 2:135 
art 2:158 
Barr, Alfred H., Jr. 2:391-392 
Blaue Reiter, Der 3:173 
cubism 5:365 
Dada 5:400-401 
de Stijl (periodical and art 
movement) 6:40 
English art and architecture 7:52 
Fauvism 7:225-226 
French art and architecture 8:67 
Guggenheim, Peggy 9:77 
Guggenheim Museum 9:77-78 
impressionism 10:60 
Italian art and architecture 10:273 
op art 14:99-100 
sculpture 16:366-367 
Spanish art and architecture 17:280 
See also specific artist names 
MODERN CLASSICAL MUSIC 
aleatory music 1:250 
atonality 2:254 
minimalism 12:378 
MOOERN OANCE 13:9-10 
Ailey, Alvin 1:191 
dance 6:9-10 
Denishawn 6:83 
Duncan, Isadora 6:266 
Fuller, Loie 8:110 
Graham, Martha 8:39] 
Humphrey, Doris 9:374-375 
Jamison, Judith 10:313 
La Meri 11:126 


Limon, José 11:299 
St. Denis, Ruth 16:242 
Shawn, Ted 17:28 
Sokolow, Anna 17:173 
Taylor, Paul 18:130 
Tharp, Twyla 18:208 
Weidman, Charles 19:311 
Wigman, Mary 19:359 
MOOERN JAZZ QUARTET 13:10 
MODERNISM (literature) see LITERARY 
MODERNISM 
MODERNISM (theology) 13:10 
Loisy, Alfred Firmin 11:346 
MDDERSOHN-BECKER, PAULA 13:11 
MODEST PROPOSAL, A (essay) see 
SWIFT, JONATHAN 
MODIGLIANI, AMEDEO 13:11 
Italian art and architecture 10:273 
MODOC (American Indians) 13:11 
Kintpuash 11:75 
MODULAR STRUCTURES 
building construction 3:363-364 
MODULATION 13:11-12 
amplitude modulation 1:352 
frequency modulation 8:85 
heterodyne principle 9:230 
multiplexer 13:125 
narrow-band voice modulation 
ham radio 9:118 
transmitter 18:324 
MOFOLO, THOMAS 13:12 
MOGADISHU (Somalia) 13:12 
MOGOLLON CULTURE see ANASAZI 
MOGUL ART ANO ARCHITECTURE 
13:12-14 
Indian art and architecture 10:85 
Islamic art and architecture 10:259 
New Delhi 13:273 
Shah Jahan, Mogul Emperor of India 
16:17 
Taj Mahal 18:99 
tomb 18:284-285 
MOGULS (dynasty) 13:14 
Agra 1:174 
Babur, Mogul Emperor of India 
2:322 


India, history of 10:79-80 
Islam 10:253 
Mogul art and architecture 13:12-14 
MOHAIR see ANGORA 
MOHAMMED see MUHAMMAD 
MOHAMMEDANISM see ISLAM 
MOHAVE see MOJAVE 
MOHAWK (American Indians) 13:14 
Brandt, Joseph 3:281 
Hiawatha 9:232 
Johnson, Emily Pauline 10:376 
MOHAWK RIVER 13:14 
MOHEGAN (American Indians) 13:14 
Pequot 14:305 
Uncas 18:413 
MOHENJO-DARO 
Indus civilization 10:136-137 
MOHICAN (American Indians) see 
MAHICAN (American Indians) 
MOHDLY-NAGY, LASZLO 13-14-15 
Bauhaus 3:12 
MOHOROVICIC OISCONTINUITY 13:15 
MOHS SCALE 
hardness, mineral 9:137 
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MOJAVE (American Indians) 13:15 
MOJAVE DESERT 13:15-16 
MOLALITY (chemistry) see 
CONCENTRATION (chemistry) 
MOLAR see TEETH 
MOLARITY see CONCENTRATION 
(chemistry) 
MOLASSES 13:16 
rum 16:196 
sugar production 18:8 
MOLASSES ACT 13:16 
MOLAY, JACQUES DE 
Templars 18:167 
MOLDAVIA (historical region) 13:16 
MOLDAVIA (USSR) 13:16-17 
MOLDING 
casting 4:172-173 
MOLDS 13:17 
antibiotics 2:24-27 
fungi 8:119 
water mold 19:277 
MOLE (animal) 13:17-18 
desman 6:106 
MOLE (dermatology) 13:18 
birthmark 3:153 
skin diseases 17:106 
MOLE (unit of substance) 13:18 
Avogadro number 2:311 
MOLECULAR BIOLOGY see 
BIOCHEMISTRY; BIOLOGY 
MOLECULAR ORBITAL THEORY 
chemical bond 4:287 
MOLECULAR WEIGHT 13:18 
Avogadro, Amedeo 2:311 
Avogadro's law 2:311 
mole (unit of substance) 13:18 
MOLECULE 13:18 
atom 2:247 
diffusion 6:140 
evolution 7:159-160 
free radical 8:53 
intermolecular forces 10:185 
interstellar matter 10:196 
kinetic theory of matter 11:68-69 
macromolecule 12:30 
measurement 
mass spectrometry 12:171 
organic chemistry 14:132-135 
photochemistry 14:388-389 
resonance (chemistry) 16:54 
stereochemistry 17:363-364 
MOLIERE 13:18-19 
acting 1:79 
French literature 8:74 
MOLINA, LUIS DE 13:19 
MOLINOS, MIGUEL DE 13:20 
quietism 15:334 
MOLLUSK 13:20-22 
abalone 1:45 
biological locomotion 3:128 
bivalve 3:158 
chiton 4:364-365 
clam 5:31 
digestive system 6:144 
fossil record 
ammonoid 1:342 
invertebrate 10:204 
mother-of-pearl 13:101 
mussel 13:163 


nautiloid 13:217 
nautilus 13:217 
octopus 14:54-55 
oyster 14:168 
pearls and pearling 14:280 
scallop 16:322 
shell 17:31-33 
shellfish 17:34, 17:35 
shipworm 17:52 
slug 17:125-126 
snail 17:134-135 
Squid 17:32] 
MOLLY (fish) 13:22 
MOLLY MAGUIRES 13:22 
MOLLY PITCHER 13:22 
MOLNAR, FERENC 13:22 
MOLNIYA 13:22 
MOLOTOV, VYACHESLAV 
MIKHAILOVICH 13:22 
MOLTING 13:22-23 
arthropod 2:169 
MOLTKE, HELMUTH JOHANNES 
LUDWIG, GRAF VON 13:23 
World War | 20:8-9, 20:11 
MOLTKE, HELMUTH KARL BERNHARD, 
GRAF VON 13:23 
general staff 8:201 
MOLUCCAS (Indonesia) 13:23-24 
Ambonese 1:298 
spice trade 17:301 
MOLYBDENUM 13:24 
MOMADAY, N. SCOTT 13:24 
MOMBASA (Kenya) 13:24 
MOMENT OF INERTIA 13:24 
motion, circular 13:101 
MOMENTUM 13:24-25 
angular momentum 1:388 
conservation, laws of 5:200 
MOMMSEN, THEODOR 13:25 
MON 13:25 
MON-KHMER LANGUAGES see 


SOUTHEAST ASIAN LANGUAGES 


MONA LISA (painting) 13:25 
Italian art and architecture 10:271 
Leonardo da Vinci 11:248 

MONACO 13:25-26 
economic activity 13:25, 13:26 
Europe 7:133 
flag 13:25 
history and government 13:25, 

13:26 
Rainier Ill, Prince of Monaco 
15:380 
land and people 13:25, 13:26 
Monte Carlo 13:56 

MONADNOCK 13:26 

MONAGHAN (Ireland) 13:26 

MONARCHY 13:27 
absolutism 1:56 
coronation 5:264 
divine right 6:173 
government 8:380 
king 11:69 
queen 15:330 
regent 16:11 
Salic law 16:256 
titles of nobility and honor 18:268- 
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MONASTIC ART AND ARCHITECTURE 
13:27-29 
Carolingian art and architecture 


4: 147-148 

cathedrals and churches 4: 187-190 

China 

Liang Kai (Liang K’ai) 11:266 

cloister 5:55 

Coptic art and architecture 5:250 

English art and architecture 7:46-47 

iconography 10:21-22 

Japanese art and architecture 
10:325 

Ottonian art and architecture 
14:158 

Romanesque art and architecture 
16: 146 


MONASTICISM 13:29 


abbey 1:46 

Anthony, Saint 2:16-17 

asceticism 2:180 

Athos, Mount 2:236 

Benedict, Saint 3:69 

Buddhism 3:355-356 

calligraphy 4:38-39 

Cassian, Saint John 4:168 

Cluny 5:62 

Columba, Saint 5:112 

Columban, Saint 5:112 

convent 5:231 

flagellants 7:331 

hermit 9:221 

Jainism 10:306 

Martin of Tours, Saint 12:149-150 

Middle Ages 12:344 

monastic art and architecture 
13:27-29 

Orthodox church 14:143 

religious orders 16:25 

tonsure 18:288 

Zen Buddhism 20:107 

See also specific orders, e.g., 
DOMINICANS 


MONAZITE 13:29 
MONCK, CHARLES STANLEY MONCK, 


4TH VISCOUNT 13:29 


MONCK, GEORGE, 1ST DUKE OF 


ALBEMARLE 13:29-30 


MONCTON (Canada) 13:30 
MONDALE, WALTER F. 13:30 


Senate of the United States 16:395 


MONDAY see CALENDAR 
MONDRIAN, PIET 13:30 


abstract art 1:57-58 

Composition with Red, Yellow, and 
Blue 1:57, 2:157, 6:40 

de Stijl (periodical and art 
movement) 6:40 


MONERA 13:31 


bacteria 2:328-332 
blue-green algae 3:183-184 
classification, biological 5:37-38 


MONET, CLAUDE 13:31-32 


art 2:157 
impressionism (art) 10:56, 10:57, 
10:60 


MONETARISM see MONETARY THEORY 
MONETARY POLICY 13:32 


central bank 4:232-233 
economy, national 6:334 
Eurodollar 7:128 

European Community 7:143 
exchange rate 7:167 

fiscal policy 7:293 


free silver 8:54 
gold 8:344-345 
gold standard 8:347 
incomes policy 10:67 
inflation 10:150-151 
money 13:34 
United States 
Federal Reserve System 7:229 
Friedman, Milton 8:89-90 
greenback 9:40 
Greenback party 9:40 
MONETARY THEORY 13:32 
Friedman, Milton 8:89-90 
money 13:34 
MONEY 13:32-34 
capital 4:116-117 
counterfeiting 5:301 
denarius 6:81 
devaluation 6:111 
dollar 6:196 
Eurodollar 7:128 
gold 8:344 
greenback 9:40 
Gresham’s law 9:50 
inflation 10:150-151 
mintage 12:390 
monetary policy 13:32 
monetary theory 13:32 
nickel 13:327 
numismatics 14:5-6 
pound sterling 15:163 
traveler's check 18:330 
wampum 19:252 
See also INTEREST 
MONEYWORT 13:34 
MONGE, GASPARD 13:34 
MONGKUT, KING OF SIAM 13:34 
MONGOLIA 13:34-36 
cities see specific city names 
economic activity 2:192, 13:35-36 
flag 13:35 
government 13:35, 13:36 
history 13:36 
Asia 2:207 
land and resources 13:34-35 
languages 
Ural-Altaic languages 19:84 
map 13:36 
people 13:35 
Khalkhas 11:56 
Monguls 13:37 
physical features 
Gobi 8:335-336 
MONGOLIAN see RACE 
MONGOLIAN LANGUAGE see URAL- 
ALTAIC LANGUAGES 
MONGOLISM see DOWN’S SYNDROME 
MONGOLOID see RACE 
MONGOLS 13:37 
Asia 2: 192, 2:195, 2:203, 2:206 
Carpini, Giovanni da Pian del 4:151- 
152 
China, history of 4:343-344 
Genghis Khan, Mongol Emperor 
8:218-219 
Golden Horde, Khanate of the 8:348 
Huns 9:381-382 
Japan, history of 10:322 
Kublai Khan, Mongol Emperor 
11:114-115 
Russia/Union of Soviet Socialist 
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Republics, history of 16:203 
Tatar 18:125 
Timur 18:259-260 
Turks 18:383 
Uighur 18:406 
Yuan (Yiian) (dynasty) 20:88-89 
MONGOOSE 13:37 
suricate 18:39 
MONILIASIS see CANDIDIASIS 
MONISM 13:37-38 
MONITOR (lizard) 13:38 
Komodo dragon 11:93 
MONITOR ANO MERRIMACK (ships) 
13:38 
Civil War, U.S. 5:28-29 
naval vessels 13:220 
MONK, THELONIOUS 13:38 
bebop 3:28 
MONKEY 13:38-41 
animal behavior 1:398 
capuchin 4: 122 
drill 6:242 
guenon 9:76 
Harlow, Harry F. 9:140 
langur 11:169-170 
macaque 12:4 
mandrill 12:92 
marmoset 12:134 
primate 15:217-220 
rhesus monkey 16:69- 70 
teeth 18:148 
MONKEY PUZZLE TREE 13:41-42 
MONKSHO00 13:42 
MONMOUTH, BATTLE OF 13:42 
American Revolution 1:334, 1:335 
Lee, Charles 11:228 
MONMOUTH, JAMES SCOTT, OUKE OF 
13:42 
MONMOUTHSHIRE see GWENT 
MONNET, JEAN 13:42 
MONOCLINIC SYSTEM 13:42 
MONOCOT see ANGIOSPERM; 
COTYLEDON 
MONOD, JACQUES 
operon 14:105 
MONOGAMY 13:42-43 
animal courtship and mating 1:403 
MONOLOGUE 
narrative and dramatic devices 
13:196 
MONOMER 13:43 
MONONGAHELA RIVER 13:43 
MONONUCLEOSIS 13:43 
herpes 9:224 
MONOPHYSITISM 13:43 
Amhara 1:339 
Armenian church 2:131 
Byzantine Empire 3:414 
Chalcedon, Council of 4:246 
Coptic church 5:250 
Cyril of Alexandria 5:391 
Eutyches 7:151 
Jacobite church 10:302-303 
Malabar Christians 12:63 
Theodora, Byzantine Empress 
18:217 
MONOPLACOPHORA 
mollusk 13:20-21 
MONOPOLE, MAGNETIC 13:43 
magnetism 12:45 
MONOPOLY (game) 13:43 


MONOPOLY AND COMPETITION 13:43- 
oh) 


antitrust laws 2:36 
cartel 4:156 
Federal Trade Commission 7:230 
merger 12:27] 
Robinson-Patman Act 16:114 
Roosevelt, Theodore 16:169 
supply and demand 18:3]-32 
MONORAIL see ELEVATED RAILROAD 
MONOSACCHARIOE 13:45 
fructose 8:101 
glucose 8:33] 
sugar 18:6 
MONOSODIUM GLUTAMATE 13:45 
MONOTHEISM 13:46 
Judaism 10:400 
MONOTHELITISM 13:46 
Constantinople, councils of 5:204 
Honorius |, Pope 9:290 
MONOTREME 13:46 
MONOTYPE 13:46 
printing 15:230-231 
MONROE (Louisiana) 13:46 
MONROE, HARRIET 13:46 
MONROE, JAMES 13:47-48 
Monroe Doctrine 13:48-49 
MONROE, MARILYN 13:48 
Miller, Arthur 12:362-363 
suicide 18:10 
MONROE DOCTRINE 13:48-49 
Adams, John Quincy 1:89 
Drago, Luis Maria 6:224 
isolationism 10:261 
Monroe, James 13:48 
Olney, Richard 14:84 
Roosevelt, Theodore 16:169 
United States, history of the 19:57 
Venezuela Boundary Dispute 19:144 
MONROVIA (Liberia) 13:49 
MONS (Belgium) 13:49 
MONSOON 13:49 
Asia 2:188, 2:190 
MONSTERA 13:49 
MONT-SAINT-MICHEL (France) 13:49 
MONTAGNARDS 13:50 
MONTAGNIER, LUC 
AIDS 1:188 
MONTAIGNE, MICHEL OE 13:50 
essay 7:107 
skepticism 17:104 
MONTALE, EUGENIO 13:50 
MONTANA 13:51-55 
agriculture 13:53-54 
cities see specific city names 
climate 13:53 
economic activities 13:51, 13:53-54 
flag 13:5] 
government 13:51, 13:54-55 
historic sites 13:53 
history 13:55 
Clark, William Andrews 5:35 
land and resources 13:51-53 
map 13:52 
people 13:51, 13:53 
physiographic regions 13:51 
rivers, lakes, and waterways 13:51, 
13:53 
seal, state 13:5 
vegetation and animal life 13:53 
MONTANA, JOE 13:55 


football 7:392 
MONTANISM 13:55 
MONTAUK (American Indians) 13:55- 
56 
MONTAUK POINT (New York) 13:56 
New York (state) 13:30J 
MONTCALM, LOUIS JOSEPH, MARQUIS 
DE 13:56 
French and Indian Wars 8:72 
MONTE ALBAN (Mexico) 13:56 
Zapotec 20:105 
MONTE CARLO (Monaco) 13:56 
MONTE CASSINO 13:56 
MONTEFIORE, SIR MOSES 13:56-57 
MONTENEGRO (Yugoslavia) 13:57 
MONTEREY (California) 13:57 
MONTERREY (Mexico) 13:57 
MONTESPAN, FRANCOISE ATHENAIS 


DE ROCHECHOUART, MARQUISE 


OE 13:57 
MONTESQUIEU, CHARLES LOUIS OE 
SECONOAT, BARON OE LA 
BREDE ET OE 13:57-58 
separation of powers 16:402 
state (in political philosophy) 
17:344 
MONTESSORI, MARIA 13:58 
MONTESSORI METHOD 13:58 
preschool education 15:201 
MONTEUX, PIERRE 13:58 
MONTEVEROI, CLAUDIO 13:58-59 
baroque music 2:39] 
Italian music 10:276 
opera 14: 101, 14:102 
orchestra and orchestration 14:117 
MONTEVIOEO (Uruguay) 13:59 
MONTEZ, LOLA 13:59 
MONTEZUMA II 13:59 
MONTEZUMA CASTLE NATIONAL 
MONUMENT 13:59 
MONTFORT, SIMON OE, EARL OF 
LEICESTER 13:59-60 
MONTGOLFIER BROTHERS 13:60 
aerial sports 1:110 
balloon 2:359 
MONTGOMERY (Alabama) 13:60 
African Americans 1:148 
MONTGOMERY, RICHARO 13:60 
American Revolution 1:330, 1:332 
MONTGOMERY OF ALAMEIN, BERNARO 
LAW MONTGOMERY, 1ST 
VISCOUNT 13:60-61 
World War II 20:31, 20:32-34 
MONTGOMERYSHIRE see POWYS 
MONTH see CALENDAR 
MONTICELLO (Virginia) 13:61 
Jefferson, Thomas 10:339 
Virginia 19:212 
MONTMORENCY, ANNE, DUC OE 13:61 
MONTPELIER (Vermont) 13:61 
MONTPELLIER (France) 13:61 
MONTPENSIER, ANNE MARIE LOUISE 
O’ORLEANS, OUCHESSE OE 
13:61 
MONTREAL (Quebec) 13:62-63 
building construction 3:364 
Canada 4:72 
history 13:63 
Maisonneuve, Paul de Chomedey, 
Sieur de 12:61 
map 13:62 


subway 17:40, 17:412 
MONTROSE, JAMES GRAHAM, 1ST 
MARQUESS OF 13:63 
MONTS, PIERRE DU GUA, SIEUR DE 
13:63 
MONTSERRAT (island) 13:63 
MONTSERRAT (mountain) 13:64 
MONUMENT see MEGALITH; 
SCULPTURE; TOMB 
MONUMENT VALLEY (Arizona) 13:64 
Arizona 2:119 
MONZA (Italy) 13:64 
MOODY, OEBORAH 13:64 
MOOOY, OWIGHT L. 13:64 
gospel music 8:367 
MOODY, HELEN WILLS see WILLS, 
HELEN NEWINGTON 
MOON 13:64-69 
astronomical data 13:64-65 
Galileo drawing 2:225 
solar system 17:179 
tide 18:249-251 
chemical composition 13:65 
distance, astronomical 6:169 
Earth, motions of 6:304 
eclipse 6:323-324 
evolution 13:68-69 
exploration 
Apollo program 2:45-48 
Armstrong, Neil A. 2:137 
Luna (spacecraft) 11:398 
Lunar Excursion Module 11:398- 
399 


Lunar Orbiter 11:399 
Lunar Rover 11:399-400 
Lunokhod 11:402 
Pioneer (spacecraft) 15:20 
Ranger (spacecraft) 15:384-385 
space exploration 17:243, 17:244, 
17:246, 17:248-249 
Surveyor 18:45-46 
formation 13:68-69 
internal structure 13:65 
mythology 
Artemis 2:166 
Diana 6:125 
Selene 16:388 
space law 17:250 
space programs, national 17:256 
surface features 13:65-68 
far side 13:67 
Kuiper, Gerard 11:115 
near side 13:66 
temperature 13:68 
MOON, SUN MYUNG 13:69 
MOONFISH 13:69 
MOONSTONE 13:69 
MOOR 13:69 
Spain, history of 17:270-271, 
17:272 
See also MOORISH ART AND 
ARCHITECTURE 
MOORE, BRIAN 13:69-70 
MOORE, CHARLES WILLARO 13:70 
postmodern architecture 15:152 
MOORE, CLEMENT CLARKE 13:70 
Santa Claus 16:286 
MOORE, DOUGLAS STUART 13:70 
MOORE, G. E. 13:70 
analytic and linguistic philosophy 
1:358-359 
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MOORE, GEORGE 


MOORE, GEORGE 13:70 
MOORE, HENRY 13:70-71 
bronzes 3:326 
English art and architecture 7:52 
modern art 13:7 
sculpture 16:366 
MOORE, MARIANNE 13:71 
MOORISH ART AND ARCHITECTURE 
13:71-72 
Islamic art and architecture 10:258 
landscape architecture 11:160 
Spanish art and architecture 17:277 
MOOSE 13:72 
deer 5:55-57 
MOOSE JAW (Saskatchewan) 13:72 
MOPEO 13:72-73 
motorcycle 13:105-106 
MORAINE 13:73 
glaciers and glaciation 8:315 
till and tillite 18:255 
MORAL MAJORITY 13:73 
Falwell, Jerry 7:203 
MORAL PHILOSOPHY see ETHICS 
MORAL RE-ARMAMENT 13:73 
MORALES, LUIS DE 13:73 
MORALITY PLAY see MEDIEVAL DRAMA 
MORAN, THOMAS 13:73 
MORANTE, ELSA 13:73 
MORATORIUM 13:73-74 
MORAVIA (Czechoslovakia) 13:74 
Czechoslovakia 5:394-395 
MORAVIA, ALBERTO 13:74 
neorealism 13:243 
MORAVIAN CHURCH 13:74-75 
American music 1:322 
Boehler, Peter 3:196-197 
Hussites 9:390 
Spangenberg, Augustus Gottlieb 
17:275 
Zinzendorf, Nikolaus Ludwig, Graf 
von 20:117 
MORAY (Scotland) 13:75 
MORAY EEL 13:75 
MORAZAN, FRANCISCO 13:75 
MORDECAI see ESTHER, BOOK OF 
MORE, HENRY 13:75 
MORE, SAINT THOMAS 13:75-76 
humanism 9:371 
Renaissance 16:30 
utopias 19:104 
MOREAU (family) 13:76 
MOREAU, GUSTAVE 13:76 
MOREAU, JEAN VICTOR MARIE 13:76 
MOREAU, JEANNE 13:76-77 
MOREHOUSE COLLEGE 13:77 
MORELIA (Mexico) 13:77 
MORELOS (Mexico) 13:77 | 
MORELOS Y PAVON, JOSE MARIA 13:77 
Mexico, history of 12:317 
MORES 
norm, social 13:357 
MORGAN (family) 13:77 
MORGAN (horse) 13:77-78 
MORGAN, OANIEL 13:78 
MORGAN, SIR HENRY 13:78 
MORGAN, JOE 13:78 
MORGAN, JOHN HUNT 13:78 
MORGAN, JULIA 13:78 
MORGAN, LEWIS HENRY 13:78-79 
Parker, Ely S. 14:249 
MORGAN, THOMAS HUNT 13:79 


MORGANTOWN (West Virginia) 13:79 
MORGENTHAU (family) 13:79 
MORHANGE, CHARLES HENRI VALENTIN 
_ see ALKAN 
MORIKE, EDUARD 13:79 
MORISCOS 13:79 
MORISON, SAMUEL ELIOT 13:79 
MORISOT, BERTHE 13:79-80 
MORMONISM 13:80-81 
freedom of religion 8:56 
genealogy 8:200 
Mountain Meadows Massacre 
13:113 
Salt Lake City (Utah) 16:262 
Smith, Joseph 17:129-130 
Strang, James Jesse 17:387 
Utah 19: 101-103 
Young, Brigham 20:84 
MORNAY, PHILIPPE DE 13:81 
MORNING GLORY 13:81 
sweet potato 18:62 
MORO, ALOO 13:81 
MOROCCO 13:81-84 
cities see specific city names 
climate 13:81-82 
economic activity 13:82-83 
education and health 13:82 
flag 13:82 
government 13:82, 13:83 
history 13:84 
Africa 1:140 
Hassan Il, King 9:154 
World War | 20:8 
World War II 20:33 
land and resources 13:81-82 
map 13:83 
people 13:82 
rivers, lakes, and waterways 13:82 
vegetation and animal life 13:82 
Western Sahara 19:333-334 
MORONI (Republic of the Comoros) 
13:84 
MORONOBU 13:84-85 
Kiyonobu 11:82 
Ukiyo-e 18:407 
MORPHEMES 
syntax 18:80-81 
MORPHEUS 13:85 
MORPHINE 13:85 
heroin 9:223 
methadone 12:299 
opium 14:107 
MORPHOGENESIS 
cell 4:213 
MORPHOLOGY see PHONOLOGY AND 
MORPHOLOGY 
MORRILL, JUSTIN S. 13:85 
MORRILL ACTS see LAND-GRANT 
COLLEGES 
MORRIS (family) 13:85 
MORRIS, ESTHER 13:85 
MORRIS, ROBERT (artist) 13:85 
MORRIS, ROBERT (merchant) 13:85- 


86 
MORRIS, WILLIAM 13:86 
Art Nouveau 2:164 
Arts and Crafts movement 2: 178 
Burne-Jones, Sir Edward 3:387-388 
calligraphy 4:40 
type and typesetting 18:397 
MORRIS, WRIGHT 13:86 


MORRIS DANCE 13:87 
MORRISON, MARION MICHAEL see 
WAYNE, JOHN 
MORRISON, ROBERT 13:87 
MORRISON, TONI 13:87 
MORRISTOWN (New Jersey) 13:87 
MORROW, DWIGHT 13:87 
MORSE, JEOIOIAH 13:87 
MORSE, SAMUEL F. B. 13:87-88 
Cornell, Ezra 5:262 
Morse code 13:88 
telegraph 18:153 
MORSE, WAYNE LYMAN 13:88 
MORSE COOE 13:88 
ham radio 9:118 
Morse, Samuel F. B. 13:88 
signaling 17:74 
telegraph 18:153 
MORTALITY see DEATH AND DYING; 
DEMOGRAPHY; LIFE SPAN; 
POPULATION 
MORTAR 13:88 
ammunition 1:342-344 
MORTE DARTHUR (book) see ARTHUR 
AND ARTHURIAN LEGEND 
MORTGAGE 13:89 
amortization 1:345-346 
Federal Home Loan Bank Board 
7:228 
Federal Housing Administration 


Federal National Mortgage 
Association 7:229 
housing 9:336 
installment plan 10:171 
MORTIMER (family) 13:89 
MORTON, JELLY ROLL 13:89 
MORTON, LEVI P. 13:89 
MORTON, OLIVER 13:89 
MORTON, THOMAS 13:89-90 
MOSAOOEQ, MUHAMMAD 13:90 
MOSAIC 13:90-92 
Byzantine art and architecture 
3:411-413 
mural painting 13:132 
Roman art and architecture 16:140 
San Vitale 16:278 
MOSAIC DISEASE see DISEASES, PLANT 
MOSASAUR 13:92 
MOSBY, JOHN SINGLETON 13:92 
MOSCA, GAETANO 
elites 7:6 
MOSCONI, WILLIE 13:92 
MOSCOW (USSR) 13:92-94 
cultural life 13:94 
economy 13:92, 13:94 
history 13:94 
Vasily Ill, Grand Duke 19:127 
Kremlin 11:111 
map 13:93 
Russia/Union of Soviet Socialist 
Republics, history of 16:203- 
204 
MOSCOW ART THEATER 13:94 
Nemirovich-Danchenko, Vladimir 
Ivanovich 13:239 
Stanislavsky, Konstantin 17:332 
MOSELEY, HENRY GWYN JEFFREYS 
periodic table 14:312 
MOSELLE RIVER 13:94 
MOSES 13:94-95 


Aaron 1:44 
Jews 10:357 
Judaism 10:400 
Levites 11:261 
Michelangelo sculpture 12:324 
Ten Commandments 18:173 
MOSES, EOWIN 13:95 
MOSES, GRANDMA 13:95-96 
MOSES, ROBERT 13:96 
MOSHESHWE, KING OF THE SOTHO 
13:96 
MOSLEMS see ISLAM 
MOSLEY, SIR OSWALO 13:96 
MOSQUE 13:96-97 
Islam 10:253, 10:254 
Islamic art and architecture 10:256- 
259 
minaret 12:371 
Moorish art and architecture 13:71- 


Persian art and architecture 14:323- 
324 
Royal Mosque (Isfahan) 2: 193 
MOSQUITO (aircraft) 13:97 
MOSQUITO (insect) 13:97-98 
dengue fever 6:83 
fly 7:365-366 
malaria 12:64-65 
mosquito fish 13:98 
yellow fever 20:74 
MOSQUITO COAST 13:98 
Miskito 12:395 
MOSQUITO FISH 13:98 
MOSS 13:98-99 
MOSS, STIRLING 13:99 
MOSSADEGH, MUHAMMAD see 
MOSADDEQ, MUHAMMAD 
MOST-FAVOREO-NATION STATUS 
13:99-100 
free trade 8:54 
international trade 10:194 
MOSTEL, ZERO 13:100 
MOSUL (Iraq) 13:100 
MOTEL see HOTEL 
MOTET 13:100 
medieval music 12:238 
music 13:147 
Tallis, Thomas 18:101 
MOTH see BUTTERFLIES AND MOTHS 
MOTHER GODOESS 13:100-101 
mythology 13:172 
temple 18:168 
MOTHER GOOSE see PERRAULT, 
CHARLES 
MOTHER-OF-PEARL 13:101 
abalone 1:45 
nautilus 13:217 
pearls and pearling 14:280 
MOTHERWELL, ROBERT 13:101 
MOTION, ANIMAL see BIOLOGICAL 
LOCOMOTION; CHOREOGRAPHY; 
EURHYTHMICS; MUYBRIDGE, 
EADWEARD 
MOTION, CIRCULAR 13:101 
angular momentum 1:388 
centrifugal and centripetal forces 
4.234 
Foucault pendulum 8:9 
motion, harmonic 13:102 
MOTION, HARMONIC 13:101-102 
Hooke, Robert 9:293 


MUNCH, EDVARD 


Soy 


pendulum 14:29] 
waves and wave motion 19:295 
MOTION, LAWS OF see LAWS OF 
MOTION 
MOTION, PLANAR 13:102-103 
acceleration 1:66 
Galileo Galilei 8:148 
momentum 13:24-25 
speed 17:297 
velocity 19:138 
MOTION, PLANETARY see CELESTIAL 
MECHANICS 
MOTION PICTURE ARTS AND SCIENCES, 
ACADEMY OF see ACADEMY 
AWARDS 
MOTION PICTURE TECHNOLOGY see 
CINEMATOGRAPHY 
MOTION PICTURES see ANIMATION; 
CINEMATOGRAPHY: 
DOCUMENTARY; FILM, HISTORY 
OF; FILM PRODUCTION 
MOTION SICKNESS 13:103 
space medicine 17:251 
MOTIVATION 13:103-104 
psychology 15:269 
MOTON, ROBERT RUSSA 13:104 
MOTONOBU 13:104 
Japanese art and architecture 
10:328 
MOTOR 13:104-105 
Tesla, Nikola 18:193 
MOTOR VEHICLE see AUTOMOBILE; 
AUTOMOTIVE INDUSTRY; 
TRUCKING INDUSTRY 
MOTORBOAT see BOAT AND BOATING 
MOTORCYCLE 13:105-106 
moped 13:/2-73 
MOTORCYCLING 13:106-107 
MOTOWN 13:107 
MOTT, LUCRETIA COFFIN 13:107 
Seneca Falls Convention 16:397 
MOULTON, AIEXANDER 
bicycle 3: 108, 3:110 
MOUNO BUILOERS 13:107-108 
archaeoastronomy 2:74 
Arkansas 2:126 
Cahokia Mounds 4:15 
Etowah Mounds 7:121 
Indiana 10:100 
Indians, American 10:106 
North American archaeology 13:372 
Ohio 14:67 
MOUNT, WILLIAM SIONEY 13:108-109 
MOUNT BERRY SCHOOLS 
Berry, Martha McChesney 3:91 
MOUNT HOLYOKE COLLEGE 13:109 
MOUNT OF OLIVES 13:109 
MOUNT RUSHMORE see RUSHMORE, 
MOUNT 
MOUNT VERNON (city in New York) 
13:109 
MOUNT VERNON (Washington's home) 
13:109 
Washington, George 19:270 
MOUNT WILSON OBSERVATORY 13:109 
Hale, George Ellery 9:112 
observatory, astronomical 14:26 
MOUNTAIN 13:109-111 
basin and range 2:407 
highest mountains by world regions 
(table) 13:111 


landform evolution 11:158 
Mars (planet) 12:139 
mountain climbing 13:111-112 
mountain life 13:112-113 
mountain and valley winds 13:113- 
114 
plate tectonics 15:58-59 
river and stream 16:100 
submarine mountain 
mid-oceanic ridge 12:339 
seamount 16:374 
MOUNTAIN BEAVER see SEWELLEL 
MOUNTAIN CLIMBING 13:111-112 
MOUNTAIN GOAT 13:112 
MOUNTAIN LAUREL 13:112 
MOUNTAIN LIFE 13:112-113 
MOUNTAIN LION see PUMA 
MOUNTAIN MEAOOWS MASSACRE 
13-118 
Lee, John Doyle 11:228 
Utah 19:103 
MOUNTAIN MEN 13:113 
American Fur Company 1:313 
Bridger, James 3:307-308 
Colorado 5:106 
Fitzpatrick, Thomas 7:314 
frontier 8:99 
fur trade 8:124 
Smith, Jedediah Strong 17:129 
Williams, William Sherley 19:372 
MOUNTAIN SHEEP 13:113 
MOUNTAIN ANO VALLEY WINOS 
13:113-114 
MOUNTAINEERING see MOUNTAIN 
CLIMBING 
MOUNTBATTEN OF BURMA, LOUIS 
MOUNTBATTEN, 1ST EARL 
13:114 
MOURNING see DEATH AND DYING; 
FUNERAL CUSTOMS 
MOUSE 13:114-115 
circulatory system 4:400 
deer mouse 6:57 
MOUSEBIRO 13:115 
MOUSTERIAN 13:115 
prehistoric humans 15:198 
MOUTH 
speech 17:295 
teeth 18:147-149 
tongue 18:287 
MOUTH ORGAN see HARMONICA 
MOUTH-TO-MOUTH RESUSCITATION 
first aid 7:292 
MOVIES see ANIMATION; 
CINEMATOGRAPHY; 
DOCUMENTARY; FILM, HISTORY 
OF. FILM PRODUCTION 
MOWAT, FARLEY 13:115 
MOWAT, SIR OLIVER 13:115 
MOYERS, BILL 
radio and television broadcasting 
15:36] 
MOYNIHAN, OANIEL PATRICK 13:116 
MOZAMBIQUE 13:116-118 
cities see specific city names 
economic activity 13:116, 13:117 
flag 13:116 
history and government 13:116, 
13:117-118 
Machel, Samora Moises 12:15 
land and resources 13:116 


map 13:117 
people 13:116-117 
MOZARABIC ART see SPANISH ART AND 
ARCHITECTURE 
MOZARABS 13:118 
MOZART, WOLFGANG AMADEUS 
13:118-119 
classical period in music 5:36 
Da Ponte, Lorenzo 5:399 
Don Giovanni 6:206 
German and Austrian music 8:257, 
8:258 
music 13:147 
opera 14:102, 14:103 
overture 14:160 
Salieri, Antonio 16:256 
string quartet 17:398 
symphony 18:78 
MRI see MAGNETIC RESONANCE 
IMAGING 
MROZEK, SEAWOMIR 13:119 
MSG see MONOSODIUM GLUTAMATE 
MUAWIYAH |, UMAYYAD CALIPH 
13:119 
Ali 1:269 
Umayyads 18:412 
MUBARAK, MUHAMMAO HOSNI 13:119 
MUCHA, ALFONS 13:119 
Art Nouveau 2:164 
MUCKRAKERS 13:119-120 
Lloyd, Henry Demarest 11:333 
Sinclair, Upton 17:88 
Steffens, Lincoln 17:354 
Tarbell, Ida M. 18:118 
MUCOSA AND MUCOUS MEMBRANE 
decongestant drugs 6:52 
rhinitis 16:72 
sinus 17:94 
sinusitis 17:94 
MUO PUPPY 13:120 
MUO TURTLE 13:120 
MUOFLOW 13:120 
landslide and avalanche 11:165 
MUGABE, ROBERT 13:120 
Africa 1:140 
Zimbabwe 20:115 
MUGHAL ART AND ARCHITECTURE see 
MOGUL ART AND 
ARCHITECTURE 
MUGWUMPS 13:120 
MUHAMMAD 13:120-121 
Arabs 2:62-63, 2:64 
caliphate 4:36 
Fatima 7:221 
hegira 9:188 
Islam 10:252-256 
Koran 11:95 
Mecca 12:215 
Medina 12:238 
Muawiyah |, Umayyad Caliph 13:119 
Saudi Arabia 16:308, 16:311 
Shiites 17:41 
MUHAMMAO, ELIJAH 13:121 
Black Muslims 3: 163-164 
Malcolm X 12:70 
MUHAMMAD, WARITH DEEN 
Black Muslims 3:164 
MUHAMMAD ALI PASHA 13:121-122 
Ottoman Empire 14:157 
MUHAMMAD REZA SHAH PAHLAVI 
13:122 


Iran 10:220-221 
lranian hostage crisis 10:222 
Khomeini, Ayatollah Ruhollah 11:58 
MUHAMMED see MUHAMMAD headings 
MUHLENBERG (family) 13:122 
MUIR, EOWIN 13:122 
MUIR, JOHN 13:122-123 
environmental movements 7:75 
Sierra Club 17:70 
MUJIBUR RAHMAN 13:123 
MUKDEN see SHENYANG (Shen-yang) 
MUKDEN INCIDENT see SINO-JAPANESE 
WARS 
MULATTO 13:123 
MULBERRY 13:123 
silk 17:79-80 
MULOOON, ROBERT OAVIO 13:123 
MULE 13:123 
donkey 6:209 
MULHEIM AN OER RUHR (Germany) 
13:123 
MULLAH 13:123-124 
MULLARO RADIO ASTRONOMY 
OBSERVATORY 13:124 
MULLEIN 13:124 
MULLER, FRITZ 
mimicry 12:370 
MULLER, HERMANN 13:124 
MULLER, JOHANN see 
__REGIOMONTANUS 
MULLER, PAUL 
DDT 6:35 
MULLET 13:124 
MULRONEY, BRIAN 13:124 
Canada, history of 4:85 - 
MULTAN (Pakistan) 13:124-125 
MULTINATIONAL CORPORATION 
corporation 5:26/7-268 
MULTIPLE BIRTH 13:125 
heredity studies 
Galton, Sir Francis 8:153 
pregnancy and birth 15:188 
Siamese twins 17:65 
transplantation, organ 18:324-325 
MULTIPLE INDEPENDENTLY TARGETED 
REENTRY VEHICLE see MIRV 
MISSILE 
MULTIPLE MIRROR TELESCOPE 
telescope, optical 18:159 
MULTIPLE MYELOMA 13:125 
MULTIPLE PERSONALITIES see 
PERSONALITY, MULTIPLE 
MULTIPLE SCLEROSIS 13:125 
MULTIPLEXER 13:125 
cable 4:6 
Farmer, Moses 7:211 
telecommunications 18:152 
telegraph 18:154 
telemetry 18:154-155 
vocoder 19:225 
MULTIPLICATION see ARITHMETIC 
MUMFORO, LEWIS 13:125-126 
MUMMY 13:126 
embalming 7:17 
MUMPS 13:126 
MUNCEY, BILL 13:126-127 
MUNCH, CHARLES 13:127 
MUNCH, EOVARO 13:127 
graphic arts 8:402, 8:403 
lithograph 11:322 
Nietzsche, Friedrich Wilhelm 13:329 
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woodcuts and wood engravings 
19:41] 
MUNI, PAUL 13:127 
MUNICH (Germany) 13:127-128 
Germany 8:272 
history 13:128 
MUNICH CONFERENCE 13:128 
Chamberlain, Neville 4:249 
Czechoslovakia 5:398 
Sudetenland 17:415 
World War II 20:26 
MUNICH PUTSCH 13:128 
Bavaria 3:13 
MUNICIPAL GOVERNMENT 13:128-129 
city 4:410-414 
mayor 12:207 
MUNK, KAJ 13:129 
MUNOZ MARIN, LUIS 13:129 
MUNOZ RIVERA, LUIS 13:129 
MUNRO, H. H. see SAKI 
MUNSELL COLOR SYSTEM 
color 5: 100 
MUNSEY, FRANK ANDREW 13:129 
pulp magazines 15:295 
MUNSTER (Germany) 13:129-130 
Anabaptists 1:355 
MUNSTER (Ireland) 13:130 
MUNTER, GABRIELE 13:130 
MUNTJAC 13:130 
MUNZER, THOMAS 13:130 
MUON 13:130 
MUPPETS 13:130 
“Sesame Street” 16:408 
MUQI (Mu-ch’i) 13:130-131 
MURAD I, SULTAN OF THE OTTOMAN 
EMPIRE 13:131 
MURAO II, SULTAN OF THE OTTOMAN 
EMPIRE 13:131 
MURAL PAINTING 13:131-132 
Bonampak 3:211 
fresco painting 8:85-86 
LaFarge, John 11:124 
Latin American art and architecture 
11:189-190 
Orozco, José Clemente 14:14] 
Puvis de Chavannes, Pierre 15:305 
Rivera, Diego 16: 103-104 
Siqueiros, David Alfaro 17:95 
Tamayo, Rufino 18:102 
MURASAKI SHIKIBU 13:132 
MURAT, JOACHIM 13:132 
MURCHISON, RODERICK IMPEY 
Sedgwick, Adam 16:382 
MURCIA (city in Spain) 13:132 
MURCIA (region in Spain) 13:132-133 
MURDER 13:133 
capital punishment 4:117 
genocide 8:219-220 
homicide 9:281 
infanticide 10:144 
Jack the Ripper 10:297 
lynching 11:412 
malice 12:74 
manslaughter 12:105 
MURDOCH, IRIS 13:133 
MURDOCH, RUPERT 13:133 
radio and television broadcasting 
15:363 
Times, The (London) 18:258 
MURILLO, BARTOLOME ESTEBAN 
13:133-134 


MURMANSK (USSR) 13:134 
MURNAU, F. W. 13:134 
MURPHY, AUDIE 13:134 
MURPHY, CHARLES 


Tammany Hall 18:103 


MURPHY, FRANK 13:134 
MURPHY, ISAAC 13:134 
MURPHY, JOHN 


ABSCAM 1:56 


“MURPHY BROWN” (television show) 


radio and television broadcasting 
15:362 


MURRAY, JAMES (British governor of 


Canada) 13:134 


MURRAY, SIR JAMES (lexicographer) 


13:134 
Oxford English Dictionary, The 
14:164 


MURRAY, JOHN (clergyman) 13:134 
MURRAY, SIR JOHN (oceanographer) 


13:134-135 


MURRAY, PAULI 13:135 
MURRAY RIVER 13:135 
MURRDW, EDWARD R. 13:135 


radio and television broadcasting 
15:359, 15:360 


MURRUMBIDGEE RIVER 13:135 
MUSCAT (Oman) 13:135 
MUSCAT AND OMAN see OMAN 
MUSCLE 13:135-138 


diseases and disorders 

amytrophic lateral sclerosis 
1:354-355 

convulsion 5:232 
muscular dystrophy 13:139 
myasthenia gravis 13:167 
palsy 14:213 
paralysis 14:239 
Parkinson’s disease 14:250 
rheumatism 16:71 
tic 18:248 

human body 9:354-355, 9:356 

invertebrate 10:206 

muscle contraction 13:138-139 

myoglobin 13:169 

speech 17:294-295 

tendon 18:174 

tissue, animal 18:264 


MUSCLE CONTRACTIDN 13:138-139 


exercise 7:169-170 
reflex 16:3-4 
tendon 18:174 


MUSCOVITE see MICA 

MUSCULAR DYSTROPHY 13:139 
MUSES 13:139-140 

MUSEUM OF MODERN ART, THE 13:140 


American art and architecture 
1:304, 1:309 

Barr, Alfred H., Jr. 2:391-392 

industrial design 10:138 

Pelli, Cesar Antonio 14:288 


MUSEUMS, ART 13:140-141 


art collectors and patrons 2:158- 


art conservation and restoration 
2:159-161 

Vatican museums and galleries 
19:129 

See also specific museum names 


MUSEUMS OF SCIENCE AND INDUSTRY 


13:142 


MUSEVENI, YOWERI 


Uganda 18:406 


MUSGRAVE, STORY 


Space Shuttle 17:262 


MUSHROOMS 13:142-144 


jack-o’-lantern 10:296 
toadstool 18:272 


MUSIAL, STAN 13:144 
MUSIC 13:144-152 


African music 1:157-158 
aleatory music 1:250 
American music 1:321-325 
Arabian music 2:60-61 
bluegrass music 3:186 
blues 3:186 
Byzantine music 3:415 
chamber music 4:247-248 
choral music 4:371-372 
church music 4:386-387 
classical period in music 5:36 
computer music 5:163 
concert halls see specific concert- 
hall names 
conducting 5:170-171 
counterpoint 5:301 
country and western music 5:302 
criticism 
Mason (family) 12:165 
Shaw, George Bernard 17:26-27 
Thomson, Virgil 18:235 
Czech music 5:394 
dance 6:3-10 
education 
American music 1:322, 1:323-324 
Eastman School of Music 6:318 
Juilliard School, The 10:405 
Mason (family) 12:165 
New England Conservatory of 
Music 13:274 
Paine, John Knowles 14:181-182 
Piston, Walter 15:29 
Schuman, William 16:342 
electronic music 6:405-407 
elements of music 13:144-147 
atonality 2:254 
dissonance 6:169 
harmonics 9:141 
harmony 9:141 
melody 12:249 
meter 12:299 
octave 14:54 
pitch 15:30 
polyphony 15:117 
rhythm 16:79 
scale 16:321 
syncopation 18:79 
tempo 18:173 
tonality 18:285 
trill 18:340 
English music 7:66-68 
film production 7:275 
folk music 7:377-379 
forms 13:146-147 
ballade 2:351 
cadenza 4:10-11 
canon 4:108 
cantata 4:109 
concerto 5:167 
divertimento 6:172 
étude 7:123 
fugue 8:109 


hymn 9:409-410 
march 12:120 
nocturne 13:352 
opera 14:101-105 
operetta 14:105 
oratorio 14:116 
overture 14:160 
prelude 15:199 
recitative 15:405 
scherzo 16:328 
serenade 16:404 
sonata 17:189-190 
song 17:190 
string quartet 17:397-398 
suite 18:10-11 
symphonic poem 18:78 
symphony 18:78 
toccata 18:274 
French music 8: 78-79 
German and Austrian music 8:256- 
260 
gospel music 8:367 
Greek music 9:36-37 
history 13:147-149 
impressionism (music) 10:60 
Indian music 10:89-90 
Indians of North America, music and 
dance of the 10: 125-126 
Italian music 10:276-277 
Japanese music 10:331-332 
jazz 10:336-339 
labor union 
American Federation of Musicians 
1:312 
medieval music 12:237-238 
music festivals 13:152 
mythology 
Orpheus 14:141-142 
new age 13:269 
non-Western music 13: 150-151 
notation 13:145, 13:149-150 
clef 5:4] 
plainsong 15:35 
staff 17:325 
orchestra and orchestration 14:117- 
118 
patron saint 
Cecilia, Saint 4:208 
Pulitzer Prize 15:294 
ragtime 15:373 
rap music 15:387 
reggae 16:12 
Renaissance music 16:35-36 
rhythm and blues 16:79-80 
rock music 16:115-118 
rococo music 16:129 
romanticism 16:154-155 
Russian music 16:216-218 
salsa 16:260 
Scandinavian music 16:324-325 
serial music 16:404 
soul music 17:196 
theory 
Partch, Harry 14:256 
Varese, Edgar 19:124 
Tin Pan Alley 18:260 
twelve-tone system see SERIAL 
MUSIC 
variations 19:125 
See also specific composer, 
conductor, and performer 
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NAMIBIA 309 
names India, history of 10:81 MYOCARDIUM iconography 10:22 
MUSIC BOX 13:152 Iqbal, Muhammad 10:216-217 heart 9:174 Jung, Carl 10:407 


MUSIC FESTIVALS 13:152 
Spoleto Festival 17:311 
Tanglewood Festival 18:106 
MUSIC HALL, VAUOEVILLE, AND 
BURLESQUE 13:152-154 
Christy, Edwin P. 4:380 
Folies-Bergeére 7:371 
magic acts 12:41 
ragtime 15:373 
Ziegfeld Follies 20:112 
MUSIC VIDEO see VIDEO, MUSIC 
MUSICAL COMEDY 13:154-156 
American music 1:325 
Cohan, George M. 5:82 
Gershwin, George and Ira 8:286 
Hammerstein, Oscar, Il 9:122-123 
Hart, Lorenz 9:150 
Kern, Jerome 11:52 
Lerner, Alan Jay, and Loewe, 
Frederick 11:252-253 
Merman, Ethel 12:272 
Porter, Cole 15:136 
Pygmalion 15:305 
Robbins, Jerome 16:108-109 
Rodgers, Richard 16:133 
Sondheim, Stephen 17:190 
Weill, Kurt 19:314 
Willson, Meredith 19:373 
Ziegfeld, Florenz 20:112 
See also OPERETTA; other specific 
composer and performer names 
MUSICAL INSTRUMENTS 13:156-160 
African music 1:157-158 
Chinese music 4:359-261 
Greek music 9:36-37 
Japanese music 10:331-332 
Judaism 
Shofar 17:56 
keyboard instruments 13: 159, 
13:160 
orchestra and orchestration 14:117- 
118 
percussion instruments 13:158, 
13:159-160 
reed organ 15:415 
sound and acoustics 17:197, 17:198 
stringed instruments 13: 156, 
13:157-158 
treble 18:332 
tuning fork 18:370 
wind instruments 13: 157, 13:158- 
159 
See also specific instrument names 
MUSIL, ROBERT 13:160 
MUSK 13:160 
civet 5:3 
MUSK OEER 13:160-161 
MUSK-OX 13:161 
MUSK TURTLE 13.161 
MUSKEGON (Michigan) 13:161 
MUSKELLUNGE 13:161 
MUSKET 13:161-162 
firearms 7:288-289 
technology, history of 18:145 
MUSKIE, EDMUND S. 13:162 
MUSKOGEE (Oklahoma) 13:162 
MUSKRAT 13:162 
MUSLIM see ISLAM 
MUSLIM LEAGUE 13:162-163 


Jinnah, Muhammad Ali 10:364 
MUSLIN 13:163 
MUSSADEGH, MUHAMMAD see 
MOSADDEQ, MUHAMMAD 
MUSSEL 13:163 
pearls and pearling 14:280 
MUSSET, ALFRED DE 13:163 
MUSSOLINI, BENITO 13:163-164 
fascism 7:217-218 
Italy, history of 10:288-289 
Victor Emmanuel Ill, King of Italy 
19:168 
World War Il 20:25, 20:26, 20:27, 
20:36 


MUSSORGSKY, MODEST 13:164 
Russian music 16:2]7 _ 
MUSTAFA KEMAL see ATATURK, KEMAL 
MUSTANG (aircraft) 13:164 
MUSTANG (horse) see HORSE 
MUSTARD 13:164-165 
roquette 16:170 
rose of Jericho 16:172 
rutabaga 16:222 
watercress 19:287 
MUSTARD GAS see CHEMICAL AND 
BIOLOGICAL WARFARE 
MUTANABBI, AL- 13:165 
MUTATION 13:165-166 
Beadle, George W. 3:17-18 
gene 8:196 
genetic code 8:204, 8:205-206 
genetic diseases 8:205-208 
genetics 8:214-215 
natural selection 13:214 
population genetics 15:132 
radiation injury 15:348 
zoology 20: 123 
MUTI, RICCAROO 13:166 
MUTINY 13:166 
MUTINY ON THE BOUNTY (novel) 
13:166 
MUTUAL FUND 13:166 
MUYBRIDGE, EADWEARD 13:166 
filin, history of 7:265 
MUZOREWA, ABEL T. 13:166-167 
Zimbabwe 20:115 
MX MISSILE 13:167 
MY FAIR LADY (musical) 
musical comedy 13: 154 
Pygmalion 15:305 
MY LAI INCIOENT 13:167 
MYANMAR see BURMA 
MYASTHENIA GRAVIS 13:167 
MYCENAE (Greece) 13:168 
Aegean civilization 1:105-108 
archaeology 2:80 
architecture 2:88 
Greece, ancient 9:23 
Schliemann, Heinrich 16:334-335 
tomb 18:284 
MYCOLOGY 13:168 
MYCOPLASMA 
diseases, animal 6:163 
MYELIN 
nervous system 13:250 
MYNAH 13:168-169 
Starling 17:340 
MYOCARDIAL INFARCTION see HEART 
DISEASES 


heart diseases 9:178 
MYOFACIAL PAIN DYSFUNCTION see 
TMJ SYNDROME 
MYOGLOBIN 13:169 
MYOPIA 13:169 
eye diseases 7:191 
eyeglasses 7:192-193 
MYRDAL, GUNNAR AND ALVA 13:169 
MYRON 13:169 
MYRRH 13:169 
MYRTLE (botany) 13:169 
allspice 1:280 
tallow tree 18:101 
MYSORE (city in India) 13:169 
MYSORE (state in India) see 
KARNATAKA (India) 
MYSTERIES, VILLA OF THE see POMPEII 
MYSTERY, SUSPENSE, AND DETECTIVE 
FICTION 13:170 
Christie, Dame Agatha 4:378-379 
Doyle, Sir Arthur Conan 6:223 
Gardner, Erle Stanley 8:171 
Hammett, Dashiell 9:123 
Jack the Ripper 10:297 
Le Carré, John 11:212 
Leonard, Elmore 11:246 
Poe, Edgar Allan 15:77-78 
pulp magazines 15:295 
Queen, Ellery 15:330 
Sayers, Dorothy L. 16:321 
Simenon, Georges 17:83 
Spillane, Mickey 17:303 
Stoker, Bram 17:379 
Stout, Rex 17:385 
Tey, Josephine 18:203 
Van Dine, S. S. 19:116 
Westlake, Donald E. 19:335 
See also GOTHIC ROMANCE; other 
specific author names 
MYSTERY CULTS 13:170-171 
Orpheus 14:142 
MYSTERY PLAY see MEDIEVAL DRAMA 
MYSTICISM 13:171 
Bernard of Clairvaux, Saint 3:88 
Bohme, Jakob 3:199 
Christianity 
quietism 15:334 
dervish 6:97-98 
Eckhart, Meister 6:322 
John of the Cross, Saint 10:369 
Judaism 10:402-403 
Kabbalah 11:3-4 
Luria, Isaac ben Solomon 11:403 
Lull, Raymond 11:393 
religious cults 16:25 
Sufism 18:6 
Suso, Heinrich 18:46 
Swedenborg, Emanuel 18:60 
Tauler, Johannes 18:126 
Teresa of Avila, Saint 18:187 
MYTHOLOGY 13:171-180 
Bulfinch, Thomas 3:365 
Campbell, Joseph 4:61-62 
Canaanite civilization 4:63-64 
creation accounts 5:321-322 
dragon 6:225 
Egypt, ancient 6:364 
fertility rites 7:247 
giants 8:297-298 


mother goddess 13:100-101 
Nibelungentied 13:322 
nymphs 14:18 
primitive religion 15:223 
Sirius (star) 17:96 
unicorn 19:3 
women in society 19:403 
See also specific god and goddess 
names 
MYTILENE see LESBOS (Greece) 


N (letter) 13:181 
NAACP see NATIONAL ASSOCIATION 
FOR THE ADVANCEMENT OF 
COLORED PEOPLE 
NABIS (art and literary group) 13:181 
Denis, Maurice 6:83 
Vuillard, Edouard 19:237 
NABOKOV, VLAOIMIR 13:181-182 
NABUCO, JOAQUIM 13.182 
NADAR 13:182 
Rossini, Giacchino 16: 177 
NADELMAN, ELIE 13:182 
NADER, RALPH 13:182 
consumer protection 5:225, 5:226 
NADIR SHAH 13:182-183 
NAG HAMMADI PAPYRI 13:183 
gnosticism 8:332 
NAGA 13:183 
NAGALAND (India) 13:183 
NAGASAKI Vapan) 13:183 
atomic bomb 2:253 
World War Il 20:42 
NAGORNO-KARABAKH (USSR) 13:183 
NAGOYA (Japan) 13:183-184 
NAGPUR (India) 13:184 
NAGURSKI, BRONKO 13:184 
NAGY, IMRE 13:184 
Hungarian Revolution 9:377, 9:380 
NAHUM, BOOK OF 13:184 
NAIAO (insect) 13:184 
NAIL (anatomy) see HOOF, NAIL, AND 
CLAW 


NAIL (carpentry) 13:184-185 
NAIPAUL, V. S. 13:185 
NAIRN (Scotland) 13:185 
NAIROBI (Kenya) 13:185 
Kenya 11:49 
NAISMITH, JAMES 13:185 
basketball 2:407, 2:409 
NAJIBULLAH 
Afghanistan 1:123 
NAKASHIMA, GEORGE 
furniture 8:13] 
NAKASONE YASUHIRO 13:185 
NAKOTA see ASSINIBOIN 
NAMATH, JOE 13:185 
NAMIB DESERT 13:185 
NAMIBIA 13:186-188 
Caprivi Strip 4:121-122 
cities see specific city names 
history and government 13:186-188 
Africa 1:141 
Nujoma, Sam 14:3 
land, people, and economy 13:186 
map 13:187 


Sillie NAMUR 
people Napoleon |, Emperor of the French Santa Claus 16:285, 16:286 CHRISTIANS AND JEWS 13:202 
Herero 9:219 (Napoléon Bonaparte) 13:192 Tweed, William M. 18:393 NATIONAL CONGRESS OF AMERICAN 
NAMUR (Belgium) 13:188 Ney, Michel 13:319-320 Uncle Sam 18:414 INDIANS 13:202 
NANCY (France) 13:188 Paris, treaties of 14:247 NASTURTIUM 13:199 NATIONAL COUNCIL OF CHURCHES 
NANJING (Nanking) (China) 13:188 Prussia 15:261 NATAL (Brazilian city) 13:199 13:202 


NANNI DI BANCO 13:188 
NANSEN, FRIDTJOF 13:188-189 
Arctic 2:100, 2:101 
refugee 16:9 
NANTES (France) 13:189 
NANTES, EOICT OF 13:189 
Huguenots 9:35] 
NANTUCKET ISLANO 13:189 
NAPALM 13:189 
NAPHTHA 13:189 
NAPHTHALENE see COAL TAR 
NAPIER, JOHN 13:189 
NAPLES (Italy) 13:189-190 
city 4:41] 
Italy, history of 10:287 
NAPLES, KINGOOM OF 13:190 
Italy, history of 10:286, 10:287-288 
René of Anjou, King of Naples 16:36 
Sicily (Italy) 17:67 
Two Sicilies, Kingdom of the 18:393 
NAPOLEON |, EMPEROR OF THE 
FRENCH (Napoléon Bonaparte) 
13:190-192 * | 
Arc de Triomphe de I’Etoile 2:71 
conscription 5:197 
Consulate 5:224-225 
Empire style 7:23-24 
France, history of 8:30, 8:31 
French Revolution 8:82-83 
Gros, Antoine Jean, Baron 9:57 
Holy Roman Empire 9:278 
Josephine 10:394 
Napoleonic Wars 13:193-194 
Pichegru, Jean Charles 15:5 
Russia/Union of Soviet Socialist 
Republics, history of 16:207 
strategy and tactics, military 17:389 
Talleyrand-Périgord, Charles 
Maurice de 18:101 
Waterloo, Battle of 19:289-290 
NAPOLEON III, EMPEROR OF THE 
FRENCH (Louis Napoléon 
Bonaparte) 13:192-193 
Eugénie 7:126 
NAPOLEONIC CODE 13:193 
Cambacérés, Jean Jacques Régis de 
4:45 
civil law 5:5-6 
French Revolution 8:83 
law, history of 11:205 
torture 18:298 
women in society 19:404 
NAPOLEONIC WARS 13:193-194 
Austerlitz, Battle of 2:266 
Bliicher, Gebhard Leberecht von 
3:182 
Frederick William Ill, King of Prussia 
8:52 
Goya, Francisco de 8:385, 8:386 
Kutuzov, Mikhail Illarionovich 
11113 
Masséna, André 12:177 
Metternich, Klemens, Fiirst von 
12:304 
Moreau, Jean Victor Marie 13:76 
Murat, Joachim 13:132 


Quadruple Alliance 15:315 
Russia/Union of Soviet Socialist 
Republics, history of 16:207 
Spain, history of 17:273-274 
Tilsit, Treaties of 18:256 
Trafalgar, Battle of 18:313 
Waterloo, Battle of 19:289-290 
Wellington, Arthur Wellesley, 1st 
Duke of 19:3/9-320 
NARA (Japan) 13:194 
Japan, history of 10:321 
Japanese art and architecture 
10:326, 10:327 
NARBONNE (France) 13:194 
NARCISSUS (botany) 13:194 
daffodil 5:40] 
NARCISSUS (mythology) 13:194 
NARCOLEPSY 
sleep 17:122 
NARCOTIC see DRUG ABUSE 
NARINO, ANTONIO 13:194 
NAROONIKI 13:195 
NARRAGANSETT (American Indians) 
13:195 
Miantonomo 12:322-323 
NARRAGANSETT BAY 13:195 
NARRATIVE AND DRAMATIC DEVICES 
13:195-196 
glossary of terms 13:195-196 
NARVA (Estonia) 13:196 
NARVAEZ, PANFILO OE 13:196 
NARVIK (Norway) 13:196-197 
NARWHAL 13:197 
cetacean 4:239-240 
whale 19:338 
NASA see NATIONAL AERONAUTICS AND 
SPACE ADMINISTRATION 
NASBY, PETROLEUM V. 13:197 
NASH, CHARLES WILLIAM 13:197 
NASH, JOHN 13:197 
Brighton (England) 3:309 
Regency 16:10 
NASH, OGOEN 13:197 
NASH MOTOR COMPANY 
automotive industry 2:300 
NASHE, THOMAS 13:197 
NASHUA (New Hampshire) 13:197 
NASHVILLE (Tennessee) 13:198 
Grand Ole Opry 5:302, 8:396 
NASR AL-OIN SHAH 13:198 
NASSAU (Bahamas) 13:198 
NASSAU (historical region) 13:198 
NASSER, GAMAL ABDEL 13:198-199 
Arab-Israeli Wars 2:58 
Suez Crisis 18:4 
United Arab Republic 19:18 
NASSER, LAKE 13:199 
Abu Simbel 1:60, 1:61 
Africa 1:126 
Aswan High Dam 2:231-232 
Nile River 13:339 
NAST, THOMAS 13:199 
cartoon (editorial and political) 
4.161, 4:162 
Reconstruction 15:406 
Republican party 16:50 


NATAL (South African province) 13:199 
NATCHEZ (Mississippi) 13:199-200 
NATCHEZ (people) 13:200 
NATCHITOCHES (Louisiana) 13:200 
NATION 13:200 
nationalism 13:212-213 
NATION, CARRY AMELIA 13:200 
NATION OF ISLAM see BLACK MUSLIMS 
NATIONAL ACADEMY OF RECORDING 
ARTS AND SCIENCES see 
GRAMMY AWARD 
NATIONAL ACADEMY OF SCIENCES 
13:200 
NATIONAL ACADEMY OF TELEVISION 
ARTS AND SCIENCES see EMMY 
AWARDS 
NATIONAL ADVISORY COMMITTEE FOR 
AERONAUTICS see NATIONAL 
AERONAUTICS AND SPACE 
ADMINISTRATION 
NATIONAL AERONAUTICS AND SPACE 
AOMINISTRATION 13:200-201 
aerospace industry 1:113, 1:114 
Apollo program 2:45-48 
Applications Technology Satellite 
2:53 
aviation 2:308 
Gemini program 8: 192-194 
Jet Propulsion Laboratory 10:353 
Mercury program 12:268-270 
space programs, national 17:255- 
258 
Space Shuttle 17:261-264 
space station 17:264 
Space Telescope 17:265 
Spacelab 17:265 
Truly, Richard H. 18:355 
See also specific space center 
names 
NATIONAL AMERICAN WOMAN 
SUFFRAGE ASSOCIATION 
suffrage, women’s 18:5-6 
NATIONAL ASSOCIATION FOR THE 
AOVANCEMENT OF COLORED 
PEOPLE 13:201 
African Americans 1:147, 1:148 
Du Bois, W. E. B. 6:254 
White, Walter 19:351 
Wilkins, Roy 19:363-364 
NATIONAL ASSOCIATION OF 
MANUFACTURERS 13:201 
NATIONAL BANK 13:202 
banking system 2:374 
NATIONAL BOOK AWARDS 13:202 
Bishop, Elizabeth 3:154 
NATIONAL BROADCASTING COMPANY 
see RADIO AND TELEVISION 
BROADCASTING 
NATIDNAL BUREAU OF STANDARDS 
13:202 
NATIONAL COLLECTION OF FINE ARTS 
see SMITHSONIAN INSTITUTION 
NATIONAL COLLEGIATE ATHLETIC 
ASSOCIATION 13:202 
basketball 2:409, 2:412 
NATIONAL CONFERENCE OF 


NATIONAL OEBT 13:202-203 
NATIONAL DEFENSE see DEFENSE, 
NATIONAL 
NATIONAL EOQUCATION ASSOCIATION 
13:203 
teaching 18:135 
NATIONAL ENDOWMENT FOR THE ARTS 
American music 1:324-325 
NATIONAL FARMERS ORGANIZATION 
13:203 
NATIONAL FARMERS UNION 13:203 
NATIONAL FOREST SYSTEM 13:203 
California 4:32, 4:33 
Sequoia National Park 4:32 
NATIONAL FOUNDATION ON THE ARTS 
ANO THE HUMANITIES 13:204 
NATIONAL GALLERY, LONDON see 
MUSEUMS, ART 
NATIONAL GALLERY OF ART 13:204 
Mellon, Andrew W. 12:249 
Pei, |. M. 14:286 
NATIONAL GEOGRAPHIC SOCIETY 
13:204 
Grosvenor, Gilbert Hovey 9:58 
NATIONAL GRANGE see GRANGE, 
NATIONAL 
NATIONAL GUARO 13:204 
NATIONAL HEALTH SERVICE 13:204 
health-care systems 9:172 
NATIONAL HONOR SOCIETY 13:204- 
205 
NATIONAL INCOME see INCOME, 
NATIONAL 
NATIONAL INSTITUTE OF MENTAL 
HEALTH 13:205 
NATIONAL INSTITUTES OF HEALTH 
13:205 
NATIONAL LABOR RELATIONS ACT 
13:205 
Labor-Management Relations Act 


labor union 11:133 
strike 17:396-397 
Wagner, Robert F., Sr. 19:240 
NATIONAL LABDR RELATIONS BOARO 
13:205 
NATIONAL LIBERATION FRONT OF 
SOUTH VIETNAM 
Viet Cong 19:188 
Vietnam War 19: 192-198 
NATIONAL MERIT SCHOLARSHIPS 
13:205 
scholarships, fellowships, and loans 
:338 


NATIONAL MUSEUM OF AMERICAN 
HISTORY see SMITHSONIAN 
INSTITUTION 

NATIONAL OCEANIC AND 
ATMOSPHERIC 
ADMINISTRATION 13:205 

National Weather Service 13:212 
oceanography 14:52 14:53 
space programs, national 17:25/7 
weather forecasting 19:302 

NATIONAL DRGANIZATION FOR WOMEN 

13:205-206 


NEBRASKA Sp 


Friedan, Betty 8:89 
NATIONAL PARKS 13:206-210 
Alcatraz 1:242 
Anasazi ruins 1:361 
Colorado 5:105 
conservation 5:198 
map and descriptions 13:208-210 
Moran, Thomas 13:73 
United States 19:38 
See also specific park names 
NATIONAL PARKS SYSTEM, U.S see 
NATIONAL PARKS 
NATIONAL PARTY 13:210-211 
NATIONAL PORTRAIT GALLERY see 
SMITHSONIAN INSTITUTION 
NATIONAL RADIO ASTRONOMY 
OBSERVATORY 13:211 
radio astronomy 15:356, 15:357 
NATIONAL RECOVERY 
ADMINISTRATION 13:211 
Depression of the 1930s 6:94 
NATIONAL RIFLE ASSOCIATION OF 
AMERICA 13:211 
NATIONAL ROAD 13:211 
NATIONAL SCIENCE FOUNDATION 


13:21 1 
NATIONAL SECURITY AGENCY 13:211- 
212 


NATIONAL SECURITY COUNCIL 13:212 
lran-contra affair 10:222 
NATIONAL THEATRE 13:212 
NATIONAL WEATHER SERVICE 13:212 
meteorology 12:298 
National Oceanic and Atmospheric 
Administration 13:205 
weather forecasting 19:299 
NATIONALISM 13:212-213 
Africa 1:140-141 
Asia 2:207-208 
India, history of 10:81-82 
Ireland, history of 10:233 
Parnell, Charles Stewart 14:253- 
254 
Lithuania 11:323 
nation 13:200 
Nazism 13:229 
Olympic Games 14:85-88 
Poland 
Pitsudski, Jozef 15:15 
Scotland 16:356 
Southeast Asia 
Pathet Lao 14:266-267 
Union of Soviet Socialist Republics 
19:8, 19:15 
Zionism 20:117-118 
NATIONALIST CHINA see TAIWAN 
NATIVE AMERICAN CHURCH 13:213 
peyote 14:353 
NATIVE AMERICANS see INDIANS, 
AMERICAN 
NATO see NORTH ATLANTIC TREATY 
ORGANIZATION 
NATRON 
sodium 17:167 
NATURAL CHILDBIRTH 
pregnancy and birth 15:189 
NATURAL FIBER see FIBER, NATURAL 
NATURAL FOODS see HEALTH FOODS 
NATURAL GAS 13:213 
energy sources 7:39 
gas reserves, worldwide 


(table) 14:345 
liquified natural gas 
petroleum industry 14:346, 
14:347, 14:348-349 
organic chemistry 14:135-136 
petroleum 14:343 
pipe and pipeline 15:22 
NATURAL LAW 13:213-214 
Aquinas, Saint Thomas 2:56 
Declaration of Independence 6:50 
Grotius, Hugo 9:59 
human rights 9:369 
law 11:202 
NATURAL RESOURCES see 
CONSERVATION; specific 
geographic divisions and 
resources 
NATURAL RIGHTS see CIVIL RIGHTS; 
HUMAN RIGHTS; NATURAL LAW 
NATURAL SELECTION 13:214 
animal behavior 1:392, 1:397-399 
Darwin, Charles 6:21-22 
eugenics 7:125-126 
evolution 7:158, 7:159 
heredity 9:218-219 
mimicry 12:369-370 
mutation 13:165 
population genetics 15:131-132 
race 15:341-342 
sociobiology 17:162 
Wallace, Alfred Russel 19:246 
NATURALISM (literature) 13:214-215 
American literature 
Dreiser, Theodore 6:239-240 
Norris, Frank 13:360 
Sister Carrie 17:97 
Danish literature 6:12 
English literature 
Moore, George 13:70 
French literature 8:76 
Daudet, Alphonse 6:24 
Zola, Emile 20:119 
German literature 8:263 
Hauptmann, Gerhart 9:155 
Japanese literature 
Shimazaki Toson 17:41 
realism 15:402 
NATURALISM (philosophy) 13:215 
ethics 7:114 
Santayana, George 16:287-288 
NATURALIZATION 13:215 
Alien and Sedition Acts 1:270 
citizenship 4:408 
NAURU 13:216 
flag 13:216 
map 13:216 
NAUSEA (illness) 13:216 
NAUTICAL ALMANAC see NAVIGATION 
NAUTILOID 13:217 
NAUTILUS (shell) 13:217 
NAUTILUS (submarine) 13:217 
submarine 17:409 
NAVAJO (American Indians) 13:217- 
218 
Canyon de Chelly National 
Monument 4:111 
creation accounts 5:322 
folk medicine 7:377 
hogan 9:266 
Manuelito 12:108 
Monument Valley 2:19 


rugs and carpets 16:195 
Utah 19:10] 
NAVAL ARCHITECTURE see 
SHIPBUILDING 
NAVAL MINES 
mine 12:371 
NAVAL VESSELS 13:218-221 
amphibious warfare 1:350 
disarmament 6:159 
London, treaties and conferences 
of 11:351-352 
Ericsson, John 7:92 
Monitor and Merrimack 13:38 
ship 17:48, 17:49 
shipbuilding 17:51 
torpedo (projectile) 18:294-295 
types 
battleship 3:9-10, 3:1 
cruiser 5:350 
destroyer 6:107 
frigate 8:90-91 
galleon 8: 150 
galley 8: 150-151 
PT boat 15:28/ 
submarine 17:408-409 
NAVAL WAR COLLEGE 
Mahan, Alfred Thayer 12:52 
NAVARRE (Spain) 13:221 
NAVE see ARCHITECTURE; 
CATHEDRALS AND CHURCHES 
NAVIGATION 13:221-224 
aircraft 1:201 
animal migration 1:409-410 
aviation 2:310 
buoy 3:376 
canal 4:90-93 
compass, navigational 5:/42-143 
Flinders, Matthew 7:343 
Gibbons v. Ogden 8:300 
guidance and control systems 9:78 
gyroscope 9:98 
hydrography 9:405 
instrumentation 
astrolabe 2:219-220 
Jacob's staff 10:303 
quadrant 15:315 
sextant 17:9 
lighthouse 11:290-291 
NAVSTAR 13:223-224 
satellites, artificial 
Transit 18:320-32] 
See also EXPLORATION; MARITIME 
LAW 
NAVIGATION ACTS 13:224 
mercantilism 12:265 
United States, history of the 19:52 
NAVRATILOVA, MARTINA 13:224 
tennis 18:18] 
NAVSTAR 13:224 
navigation 13:223-224 
NAVY 13:224-228 
Marine Corps, U.S. 12:127-129 
naval vessels 13:218-221 
rank, military 15:386-387 
signaling 17:74 
NAXOS (Greece) 13:228 
NAYARIT (Mexico) 13:228 
NAZARENES 13:228-229 
mural painting 13:132 
NAZARETH (Israel) 13:229 
NAZCA 13:229 


Paracas 14:233 
pre-Columbian art and architecture 
15:180 


NAZI-SOVIET PACT 13:229 


World War Il 20:27, 20:30 


NAZISM 13:229-230 


anti-Semitism 2:35 
Bonhoeffer, Dietrich 3:215 
Bormann, Martin 3:234 
Drang nach Osten 6:232 
Eichmann, Adolf 6:373 
fascism 7:218 
genocide 8:220 
German art and architecture 8:256 
German literature 8:263 
Germany, history of 8:282-283 
Gestapo 8:287 
Goebbels, Joseph 8:340 
Goering, Hermann 8:340-341 
Hess, Rudolf 9:229 
Himmler, Heinrich 9:241-242 
Hitler, Adolf 9:257-258 
Holocaust 9:274 
Munich Putsch 13:128 
neo-Nazi movements 13:239-240 
NiemGller, Martin 13:329 
propaganda 15:245, 15:246 
Protocols of the Elders of Zion 
15:253 

racism 15:344 
Ribbentrop, Joachim von 16:80 
Roehm, Ernst 16:134 
Rosenberg, Alfred 16:173 
Speer, Albert 17:297 
SS 17:324 : 
Strasser, Gregor 17:387-388 
swastika 5:345, 5:346, 18:54 
Third Reich 18:228 
torture 18:298 
totalitarianism 18:299 
war crimes 19:254 

Nuremberg Trials 14:7 
World War II 20:25-26 


NAZOREANS see MANDAEANS 
NBC see RADIO AND TELEVISION 


BROADCASTING 


NBC SYMPHONY 


Toscanini, Arturo 18:299 


NBVM see HAM RADIO 
NCAA see NATIONAL COLLEGIATE 


ATHLETIC ASSOCIATION 


N’DJAMENA (Chad) 13:230 
NE WIN, U 13:230 
NEA see NATIONAL EDUCATION 


ASSOCIATION 


NEAGH, LOUGH 13:230 
NEANDERTHALERS 13:230-231 


anthropology 2:20 

cave dwellers 4:204-205 
funeral customs 8:118 
prehistoric humans 15:197-198 


NEAR EAST 13:231 


cuneiform 5:372-373 
education, ancient 6:342 
Hammurabi, Code of 9:123 
mythology 13:172-173 


NEARSIGHTEDNESS see MYOPIA 
NEBRASKA 13:231-235 


agriculture 13:234 
cities see specific city names 
climate 13:231 
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economic activities 13:232, 13:234 
education 13:23] 
flag 13:232 
government 13:232, 13:234 
historical sites 13:232 
history 13:234-235 
land and resources 13:231, 13:232 
map 13:233 
people 13:231-232 
rivers, lakes, and waterways 13:231 
Platte River 15:66 
seal, state 13:232 
vegetation and animal life 13:231 
NEBUCHADNEZZAR II, KING OF 
BABYLONIA 13:235 
Babylon 2:322-323 
Belshazzar 3:67 
Mesopotamia 12:279, 12:280 
NEBULA 13:235-236 
astronomy and astrophysics 2:229 
globule 8:328 
Orion nebula 14:139 
radio astronomy 15:353 
solar system 17:178, 17:180 
stellar evolution 17:358 
NECHO II, KING OF EGYPT 13:236 
NECKER, JACQUES 13:236 
NECROPOLIS see CEMETERY 
NECTARINE 13:236 
NEEDLEWDRK 13:236-237 
crochet 5:340-341 
embroidery 7:17-18 
lace 11:135-136 
quilting 15:334 
sewing machine 17:5-6 
NEEL, ALICE 13:237 
NEFERTITI 13:237 
NEGATIVE INCOME TAX see INCOME 
TAX 
NEGEV (Israel) 13:237 
NEGLIGENCE 13:237 
malpractice 12:76 
tort 18:296, 18:297 
NEGRILLO see PYGMY 
NEGRITO 13:237 
Pygmy 15:305-306 
NEGRITUDE (movement) 
African literature 1:156-157 
Césaire, Aimé 4:239 
Senghor, Leopold Sédar 16:400 
NEGRO, RIO 13:237-238 
NEHEMIAH see EZRA AND NEHEMIAH, 
BOOKS OF 
NEHRU, JAWAHARLAL 13:238 
India, history of 10:76, 10:8] 
NEILL, A. S. 
Summerhill 18:17 
NELSON, BYRON 13:238 
NELSON, HORATIO NELSON, VISCOUNT 
13:238-239 
Trafalgar, Battle of 18:313 
NELSON, ROBERT 13:239 
NELSON, WILLIE 
country and western music 5:302 
NELSON RIVER 13:239 
NEMATOOE 13:239 
filariasis 7:262-263 
hookworm 9:293 
invertebrate 10:203 
parasitic diseases 14:242 
pinworm 15:20 


NEBUCHADNEZZAR II, KING OF BABYLONIA 


NEMEROV, HOWARD 13:239 
NEMESIS 13:239 
NEMIROVICH-OANCHENKD, VLADIMIR 
IVANOVICH 13:239 
NEO-CONFUCIANISM see 
CONFUCIANISM 
NEO-NAZI MOVEMENTS 13:239-240 
NEOCLASSICISM (art) 13:240-241 
architecture 2:93, 2:94 
art 2:154-155 
cathedrals and churches 4: 189, 
4:190 
classicism 5:36 
Denmark 
Thorvaldsen, Bertel 18:237-238 
Flemish art and architecture 7:340 
France ; 
Arc de Triomphe de l’Etoile 2:71 
architecture 2:93 
David, Jacques Louis 6:26, 6:27 
French art and architecture 8:65 
furniture 8:128 
Germany 
German art and architecture 
8:255 
Great Britain 
Adam, Robert 1:84 
English art and architecture 7:50 
Flaxman, John 7:337 
Wedgwood, Josiah 19: 309-310 
house (in Western architecture) 
9:328 
iconography 10:22 
Ingres, Jean Auguste Dominique 
10:156-157 
interior design 10: 184 
Italy 
Canova, Antonio 4:109 
painting 14:187 
sculpture 16:365-366 
Switzerland 
Kauffmann, Angelica 11:26 
tomb 18:285 
United States 
American art and architecture 
1:300, 1:303 
federal style 7:229-230 
NEOCLASSICISM (literature) 13:241 
Cid, The 4:391 
criticism, literary 5:337 
drama 6:229-230 
Racine, Jean 15:344 
See also AUGUSTAN AGE; 
CLASSICISM 
NEOCLASSICISM (music) 
music 13:149 
Roussel, Albert 16:184 
NEOOYMIUM 13:241 
NEOIMPRESSIONISM see SEURAT, 
GEORGES 
NEOLITHIC PERIOD 13:241-242 
African prehistory 1:161-162 
agriculture, history of 1:176 
archaeological sites 
Ban Chiang (Thailand) 2:365-366 
Catal Hlyiik (Turkey) 4:181 
Chinese archaeology 
Andersson, Johan Gunnar 1:369 
European prehistory 7:144-146, 


7:147 
megalith 12:241-242 


prehistoric art 15:191-192 

prehistoric humans 15:193 

stone alignments 17:381-382 

technology, history of 18:141-142 
NEON 13:242 
NEOPLASTICISM 

modern architecture 13:4 
NEOPLATONISM 13:243 

Abravanel, Judah 1:55 

chain of being 4:245 

Ficino, Marsilio 7:255 

lamblichus 10:3 

Peripatetics 14:314 

Pico della Mirandola, Giovanni, 

Conte 15:6 

Plotinus 15:69-70 

Porphyry 15:134 

Procius 15:239 

scholasticism 16:339 
NEOPTOLEMUS 13:243 
NEOREALISM 13:243 

Visconti, Luchino 19:218 

Vittorini, Elio 19:222 
NEOTENY 13:243 
NEPAL 13:244-245 

cities see specific city names 

economic activity 13:244-245 

flag 13:244 

government and history 13:244, 

13:245 
land and resources 13:244 
languages 


Sino-Tibetan languages 17:92-93 


map 13:245 
people 13:244 
Gurkha 9:87 
Sherpa 17:39 
NEPALESE ART see LAMAIST ART AND 
ARCHITECTURE 
NEPHRITE see JADE 
NEPHRITIS see KIDNEY DISEASE 
NEPHRON 
kidney disease 11:61 
kidneys 11:62, 11:64 
NEPTUNE (mythology) 13:245-246 
NEPTUNE (planet) 13:246-247 
Adams, John Couch 1:87 
astronomical data 13:246 
characteristics 13:246 
rings 13:247 
satellites 13:246-247 
Triton (astronomy) 18:345 
solar system 17:178, 17:179 
Voyager 19:235-236 
NEPTUNISM 
geology 8:233 
NEPTUNIUM 13:247 
NEREID (satellite) 
Neptune (planet) 13:247 
NEREUS 13:247 
NERI, SAINT PHILIP 13:247 
NERNST, WALTHER 13:247-248 
absolute zero 1:56 
NERO, ROMAN EMPEROR 13:248 
Agrippina Il 1:185-186 
Petronius Arbiter 14:35] 
Rome, ancient 16:158 
NERUDA, PABLO 13:248 
Latin American literature 11: 192 
NERVAL, GERARD DE 13:248-249 
NERVE CELL see NERVOUS SYSTEM 


NERVE GAS 
chemical and biological warfare 
4.284 
NERVE IMPULSE see REFLEX 
NERVI, PIER LUIGI 13:249 
NERVOUS SYSTEM 13:249-252 
aging 1:171, 1:172 
alcohol consumption 1:245 
amphetamine 1:346-347 
anesthetics 1:378 
biopotential 3:135-136 
brain 3:269-275 
drug 6:246 
sedative 16:380-381 
endocrine system 7:33 
human body 9:360-362, 9:368 
insect 10:167 
invertebrate 10:205-206 
mollusk 13:20 
muscle 13:136 
muscle contraction 13:138-139 
nerve impulse 
Eccles, Sir John 6:320 
neurology 13:262 
neurotransmitter 13:262 
opiate receptor 14:106 
pain 14:181 
reflex 16:3-4 
regeneration 16:10-11 
senses and sensation 16:401 
spinal cord 17:304 
stimulant 17:373-374 
tissue, animal 18:264 
NERVOUS SYSTEM, OISEASES OF THE 
13:252-254 
amytrophic lateral sclerosis 1:354- 
355 
cerebral palsy 4:237-238 
epilepsy 7:83-84 
Huntington's chorea 9:384 
meningitis 12:259 
multiple sclerosis 13:125 
neuralgia 13:261 
neurofibromatosis 13:261 
palsy 14:213 
paralysis 14:239 
Parkinson's disease 14:250 
poliomyelitis 15:95 
psychopathology 15:277 
rabies 15:339 
sciatica 16:346 
shingles 17:41-42 
syringomyelia 18:87 
tetanus 18:193 
Tourette’s syndrome 18:302 
See also BRAIN—diseases and 
disorders 
NESBIT, E. 13:254 
NESS, LOCH 13:254 
Loch Ness monster 11:335-336 
NESSELROOE, KARL ROBERT, CDUNT 
13:254 
NESTOR 13:254-255 
NESTORIAN CHURCH 13:255 
Ephraem the Syrian, Saint 7:80 
NESTORIANISM 13:255 
Constantinople, councils of 5:204- 
205 
Cyril of Alexandria, Saint 5:391 
Ephesus, Council of 7:80 
Nestorian church 13:255 
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Theodore of Mopsuestia 18:217 
NETHERLANDISH ART see FLEMISH ART 
AND ARCHITECTURE 
NETHERLANDS 13:255-260 
arts 13:257-258 
See also DUTCH ART AND 
ARCHITECTURE; FLEMISH ART 
AND ARCHITECTURE; as 
subheading under specific art 
forms 
cities see specific city names 
economic activity 13:258-259 
floriculture 7:347, 7:348 
education and health 13:256 
flag 13:256 
government 13:259, 13:260 
historians 
Huizinga, Johan 9:351 
history 13:259-260 
Amsterdam 1:353 
Anglo-Dutch Wars see ANGLO- 
DUTCH WARS 
Charles the Bold, Duke of 
Burgundy 4:263 
Dutch Revolt 6:282 
Dutch West India Company 6:282- 
283 
Erasmus, Desiderius 7:90-91 
Holland 9:271-272 
Jews 10:359 
Lubbers, Ruud 11:386 
Margaret of Austria 12:123 
New Netherland 13:291 
Oldenbarnevelt, Johan van 14:80 
Orange (dynasty) 14:114 
Remonstrants 16:28 
States-General 17:345-346 
Triple Alliance 18:343 
Wilhelmina, Queen 19:363 
World War Il 20:27 
See also FRANKS 
land and resources 13:255-256 
Delta Plan 7:71 
land reclamation 11:154 
languages 
Germanic languages 8:265 
law 
civil law 5:5 
literature see DUTCH AND FLEMISH 
LITERATURE 
manufacturing and mining 13:258 
map 13:257 
monarchs see specific names 
music 
Ameling, Elly 1:298 
Concertgebouw Orchestra 5:167 
people 13:256-258 
political parties 15:100 
religion 13:256 
rivers, lakes, and waterways 13:255 
sselmeer 10:36 
soils 13:255 
trade 13:258-259 
vegetation and animal life 13:256 
windmills and wind power 19:381 
World War Il see WORLD WAR II 
NETHERLANOS ANTILLES 13:260 
Aruba 2:178 P 
NETO, AGOSTINHO ANTONIO 13:260 
NETSUKE 13:260 
NETTLE 13:260 


NETWORKING see COMPUTER 
NETWORKING 
NEUBRANDENBURG (Germany) 
Germany 8:273 
NEUCHATEL 13:261 
NEUMANN, JOHANN BALTHASAR 13:261 
NEUMANN, SAINT JOHN NEPOMUCENE 
13:261 
NEURAL DARWINISM 
memory 12:253 
NEURAL NETWORK 13:261 
automata, theory of 2:292 
image processing 10:47 
memory 12:253 
perception 14:305 
NEURALGIA 13:261 
NEUROFIBROMATOSIS 13:261 
NEUROLOGY 13:262 
Charcot, Jean Martin 4:260 
NEURON see NERVOUS SYSTEM 
NEUROPHYSIOLOGY see NERVOUS 
SYSTEM 
NEUROPSYCHOLOGY 
Lashley, Karl S. 11:183 


Luria, Aleksandr Romanovich 11:403 


NEUROPTERA 13:262 
NEUROSIS 13:262 
Freud, Sigmund 8:88 
hysteria 9:415 
kleptomania 11:84 
NEUROSPORA 13:262 
NEUROTRANSMITTER 13:262 
brain 3:275 
drug 6:246 
headache 9:169 
hormone, animal 9:299 
human body 9:36/ 
memory 12:253 
nervous system 13:250 
psychopharmacology 15:279 
schizophrenia 16:332 
NEUSCHWANSTEIN CASTLE 
Germany 8:269 
NEUSS (Germany) 13:262 
NEUTRA, RICHARD 13:262 
NEUTRALITY 13:262-263 
right of search 16:95 
NEUTRALIZATION see ACIDS AND 
BASES 
NEUTRINO 13:263 
astronomy and astrophysics 2:229- 
230 
beta decay 3:95 
fundamental particles 8:115-116 
parity (physics) 14:248-249 
Pauli, Wolfgang 14:273 
Sun 18:23 
NEUTRON 13:263 
atom 2:25] 


fundamental interactions 8:113-114 


fundamental particles 8:114 

neutron bomb 13:263-264 
NEUTRON BOMB 13:263-264 
NEUTRON STAR 13:264 

Landau, Lev 11:156 

pulsar 15:295 

radio astronomy 15:353 

stellar evolution 17:359 
NEVA RIVER 13:264 
NEVADA 13:264-268 

cities see specific city names 


climate 13:264-265, 13:267 
culture 13:267 

economic activities 13:267, 13:268 
flag 13:265 

government 13:267-268 

history 13:268 

land and resources 13:264-265 


map 13:266 
mining 
Comstock Lode 5:165 
people 13:265, 13:267 
rivers and lakes 13:264 
seal, state 13:265 
vegetation and animal life 13:265 
NEVELSON, LOUISE 13:268 
NEVERS, ERNIE 13:268-269 
NEVINS, ALLAN 13:269 
oral history 14:114 
NEW AGE 13:269 
NEW AMSTERDAM see NEW 
NETHERLAND; NEW YORK 
(city,—history 
NEW BEDFORD (Massachusetts) 
13:269 
NEW BERN (North Carolina) 13:269 
NEW BRITAIN (Papua New Guinea) 
13:269 
NEW BRUNSWICK (city in New Jersey) 
13:269 
NEW BRUNSWICK (province in 
Canada) 13:269-272 
Aroostook War 2:144 
cities see specific city names 
economic activity 13:271 
flag 13:270 
government 13:271 
history 13:272 
land and resources 13:269-270 
Loyalists 11:385 
map 13:271 
people 13:270-271 
vegetation and animal life 13:270 
NEW CALEDONIA 13:272-273 
NEW CRITICISM 13:273 
American literature 1:320 
Brooks, Cleanth 3:328 
criticism, literary 5:337 
Ransom, John Crowe 15:387 
Tate, Allen 18:125 
Warren, Robert Penn 19:259 
NEW DEAL 13:273 
Agricultural Adjustment 
Administration 1:175 
agriculture, history of 1:179-180 
Berle, A. A. 3:83-84 
Civilian Conservation Corps 5:29-30 
Democratic party 6:77 
Depression of the 1930s 6:94-95 
government regulation 8:384 
Hopkins, Harry L. 9:296-297 
labor union 11:133 
National Recovery Administration 
13:2 
Perkins, Frances 14:315-316 
Public Works Administration 15:285- 
286 
Roosevelt, Franklin Delano 16:166, 
16:167-168 
social security 17:151 
Tugwell, Rexford G. 18:366 
unemployment insurance 18:415 


United States, history of the 19:65 
Works Progress Administration 20:4 
Federal Theatre Project 7:230 
Federal Writers’ Project 7:230 
NEW DELHI (India) 13:273-274 
NEW DEMOCRATIC PARTY 13:274 
NEW ECONOMIC POLICY 13:274 
Communism 5:133 
kulaks 11:116 


NEW ENGLANO 13:274 


colonial styles in North America 
5:97-98 
Congregationalism 5:181 
history 
Adams (family) 1:85-87, 1:88-90 
Gorges, Sir Ferdinando 8:364 
Massachusetts Bay Company 
12:177 
Pequot 14:305 
Puritanism 15:303 
United States, history of the 
19:49-50 
Winthrop (family) 19:387-388 
rivers, lakes, and waterways 
Connecticut River 5:194 
town meeting 18:305 
See also specific city and state 
names 


NEW ENGLAND CONSERVATORY OF 


MUSIC 13:274 
American music 1:323 
Chadwick, George Whitefield 4:244 


NEW FRANCE 13:274 


Acadia 1:65 

Frontenac, Louis de Baude, Comte 
de 8:96 

fur trade 8:123-124 

Quebec 15:329 

Talon, Jean 18:102 


NEW GRANADA 13:274-275 


Colombia 5:94 
Jiménez de Quesada, Gonzalo 
10:363 


NEW GUINEA 13:275 


art 

Oceania, art of 14:44-45 
bandicoot 2:367-368 
languages 

Malayo-Polynesian languages 

12:67 

map 13:275 
World War II 20:35 


NEW HAMPSHIRE 13:275-279 


cities see specific city names 
economic activity 13:278-279 
education and cultural institutions 
13:278 
flag 13:276 
government and politics 13:279 
history 13:279 
Langdon, John 11:166 
Mason, John 12:166 
land and resources 13:275-276 
map 13:277 
people 13:278 
rivers, lakes, and waterways 13:276 
Winnipesaukee, Lake 19:386 
seal, state 13:276 
vegetation and animal life 13:276 


NEW HARMONY (Indiana) 13:280 


Owen, Robert 14:161 
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NEW HAVEN (Connecticut) 13:280 
NEW HEBRIDES see VANUATU 
NEW IRELAND 13:280 
NEW JERSEY 13:280-285 
cities see specific city names 
drainage 13:281 
economic activity 13:283-284 
education and culture 13:283 
flag 13:28] 
government and politics 13:284-285 
historic sites 13:283 
history 13:285 
Carteret, Philip 4:158 
New Sweden 13:292 
New York (state) 13:301 
Paterson, William 14:266 
Wilson, Woodrow 19:376 
land and resources 13:280-281, 
13:283 
map 13:282 
people 13:283 
physical features 
Palisades 14:208 
seal, state 13:28] 
NEW JERUSALEM, CHURCH OF THE 
13:285-286 
Swedenborg, Emanuel 18:60 
NEW LEFT 
counterculture 5:301 
socialism 17:160 
NEW LONDON (Connecticut) 13:286 
NEW MATHEMATICS see MATHEMATICS, 
EDUCATION IN 
NEW MEXICO 13:286-291 
archaeology and historic sites 
Clovis culture 5:60 
Folsom culture 7:380 
North American archaeology 
13:372-373 
Sandia Cave 16:281-282 
cities see specific city names 
climate 13:286-287 
drainage 13:286 
economic activity 13:289-290 
education and culture 13:289 
flag 13:287 
government 13:290 
history 13:290-291 
Ofante, Juan de 14:91 
Santa Fe Trail 16:286-287 
land and resources 13:286-287 
map 13:288 
music 
Santa Fe Opera 16:286 
people 13:287, 13:289 
Zufii 20:126 
rivers, lakes, and waterways 
Pecos River 14:283 
seal, state 13:287 
vegetation and animal life 13:287 
White Sands Missile Range 19:352 
NEW NETHERLAND 13:291 
Minuit, Peter 12:390-391 
New Sweden 13:292 
New York (city) 13:296 
New York (state) 13:301 
patroons 14:268 
Stuyvesant, Peter 17:405-406 
United States, history of the 19:48, 
19:50 
NEW NOVEL 


Butor, Michel 3:400 
Robbe-Grillet, Alain 16:108 
Sarrute, Nathalie 16:297 
Simon, Claude 17:84 
NEW ORLEANS (Louisiana) 13:291 
history 
Bienville, Jean Baptiste Le Moyne, 
Sieur de 3:110-111 
jazz 10:337 
Louisiana 11:378, 11:379 
Mardi Gras 12:122 
NEW ROCHELLE (New York) 13:291- 


292 
NEW SCHOOL FOR SOCIAL RESEARCH 
13:292 


Dewey, John 6:118 
NEW SOUTH WALES (Australia) 13:292 
history 
Wentworth, William Charles 
1O:322 
map 13:292 
NEW SPAIN 13:292 
Mendoza, Antonio de 12:258 
Mexico, history of 12:316-317 
Velasco, Luis de 19:137 
NEW STONE AGE see NEOLITHIC 
PERIOD 
NEW SWEDEN 13:292 
NEW TESTAMENT see BIBLE 
NEW THOUGHT 13:292-293 
Quimby, Phineas Parkhurst 15:334 
NEW TOWNS 13:293 
garden city 8:168 
NEW WAVE 13:293 
Belmondo, Jean Paul 3:66 
Duras, Marguerite 6:271 
film, history of 7:269, 7:271 
Godard, Jean Luc 8:338 
Moreau, Jeanne 13:76-77 
Resnais, Alain 16:54 
NEW WORLDS (periodical) 
science fiction 16:349 
NEW YORK (city) 13:293-296 
architecture 13:296 
American art and architecture 
1:300-302 
Carnegie Hall 4:142 
Empire State Building 7:23 
Flatiron Building 17:355 
Gothic Revival 8:375-376 
Grand Central Terminal 8:395 
Guggenheim Museum 9:77-78 
Harrison, Wallace K. 9:148 
Rockefeller Center 16:119 
Saint John the Divine, Cathedral 
of 16:243 
Saint Patrick’s Cathedral 16:248- 
249 


Seagram Building 16:372 
skyscraper 17:112, 17:113 
Vaux, Calvert 19:130 
White, Stanford 19:350 
Woolworth Building 19:415 
World Trade Center 20:6 
art and cultural institutions see 
specific institution names 
boroughs 13:293 
Bronx, the 3:324 
Brooklyn 3:328 
Manhattan 12:94 
Queens 15:331 


Staten Island 16:345 
Bowery, The 3:257 
bridge (engineering) 3:305, 3:306 
Bronx Zoo 3:324 
Central Park 4:233-234 
clothing industry 5:56, 5:57 
economy 13:296 
education see specific institution 
names 
Ellis Island 7:14 
government 13:296, 13:297 
Greenwich Village 9:45 
Harlem 9:139 
history 13:296-297 
American Revolution 1:332, 1:336 
Astor Place Riot 2:218 
Dinkins, David 6:149 
Draft Riots 6:224 
Hewitt, Abram Stevens 9:231 
Koch, Edward I. 11:90-91 
La Guardia, Fiorello 11:125-126 
Leisler, Jacob 11:237 
Lindsay, John V. 11:305 
Long Island, Battle of 11:354 
Low, Seth 11:383 
Minuit, Peter 12:390-391 
Roosevelt, Theodore 16:168 
Tammany Hall 18:103 
Tweed, William M. 18:392-393 
United States, history of the 
19:48, 19:50 
Walker, Jimmy 19:245 
housing 9:334 
rent control 16:38 
Riis, Jacob August 16:95 
jazz 10:337-338 
landmarks 13:296 
Statue of Liberty 17:348-349 
See also subheading architecture 
above; specific landmark 
names 
map 13:294-295 
map of growth 4:412 
people 
Asian Americans 2:208 
Hispanic Americans 9:25] 
photography 
Abbott, Berenice 1:46 
Riis, Jacob August 16:95 
skyscraper 4:413 
theater 
Broadway 3:320 
Off-Broadway theater 14:58 
Yiddish theater 20:80 
transportation 13:296 
subway 17:410, 17:412 
Wall Street 19:246 
water supply 19:279, 19:282 
world’s fairs 20:43-44 
NEW YORK (state) 13:297-302 
cities 13:298 
See also specific city names 
cultural institutions 13:300 
economic activity 13:300-301 
education 13:300 
See also specific institution 
names 
flag 13:298 
government and politics 13:301 
Liberal parties 11:267 
historic sites 13:300 


history 13:301-302 
antirent war 2:34-35 
Clinton (family) 5:5/-52 
Cuomo, Mario 5:373 
De Lancey (family) 6:38 
Dewey, Thomas E. 6:119 
Fish (family) 7:294 
Free-Soil party 8:54 
Hunkers and Barnburners 9:381 
Livingston (family) 11:327 
Morris (family) 13:85 
Moses, Robert 13:96 
Rockefeller, Nelson A. 16:118-119 
Roosevelt, Franklin Delano 16:166 
Schuyler, Philip John 16:344 
Smith, Alfred E. 17:127-128 
Ticonderoga 18:249 
Tilden, Samuel J. 18:254 
Van Rensselaer (family) 19:119 
Vermont 19:156 
Weed, Thurlow 19:310 
housing 9:334 
land and resources 13:297-298 
map 13:299 
people 13:298-299 
Iroquois League 10:245-246 
Mohawk 13:14 
Montauk 13:55-56 
Onondaga 14:94 
physical features 
Adirondack Mountains 1:95 
Montauk Point 13:56 
Niagara Falls 13:32] | 
rivers, lakes, and waterways 
13:297-298, 13:301, 13:302 H 
Champlain, Lake 4:251 
Erie, Lake 7:93 
Erie Canal 7:93 
Finger Lakes 7:277 
George, Lake 8:239 
Hudson River 9:346 
Mohawk River 13:14 
New York State Barge Canal 
13:304 
Placid, Lake 15:35 
St. Lawrence River 16:245-246 
seal, state 13:298 
transportation 13:301 
vegetation and animal life 13:298 
wine 19:385 
NEW YORK, CITY UNIVERSITY OF 
13:302 
NEW YORK, STATE UNIVERSITY OF 
13:302-303 
NEW YORK CENTRAL RAILROAD 
Corning, Erastus 5:263 
NEW YORK CITY BALLET 13:303 
Balanchine, George 2:345 
Bolender, Todd 3:201 
Hayden, Melissa 9:165 
Kirkland, Gelsey 11:78 
Kirstein, Lincoln 11:79 
Lincoln Center for the Performing 
Arts 11:303 
Martins, Peter 12:150 
Robbins, Jerome 16:109 
Tallchief, Maria 18:100 
Villella, Edward 19:203 
NEW YORK CITY OPERA 13:303 
Lincoln Center for the Performing 
Arts 11:303 


NIEMOLLER, MARTIN 


oie 


Sills, Beverly 17:81 
NEW YORK PHILHARMONIC 13:303- 
304 
American music 1:323 
Bernstein, Leonard 2: 90-91 
Lincoln Center for the Performing 
Arts 11:303 
Toscanini, Arturo 18:299 
NEW YORK PUBLIC LIBRARY 13:304 
Astor (family) 2:217, 2:218 
NEW YORK SCHOOL see ABSTRACT 
EXPRESSIONISM 
NEW YORK SOCIETY FOR ETHICAL 
CULTURE 
Adler, Felix 1:95 
NEW YORK STATE BARGE CANAL 
13:304 
NEW YORK TIMES, THE 13:304 
censorship 4:226 
crossword puzzle 5:347 
freedom of the press 8:55 
Supreme Court of the United 
States 18:34-35 
Jones, George 10:386 
Ochs, Adolph Simon 14:53 
Pentagon Papers 14:302 
Reston, James Barrett 16:59 
NEW YORK UNIVERSITY 13:304 
NEW YORK ZOOLOGICAL PARK see 
BRONX Z00 
NEW YORKER, THE (periodical) 
periodical 14:313 
Ross, Harold 16:176 
NEW ZEALAND 13:304-309 
agriculture 13:307-308 
animal life 
kiwi (bird) 11:82 
moa 12:413 
tuatara 18:362 
Anzus Treaty 2:39 
arts, the 13:307 
cities 13:307 
See also specific city names 
climate 13:304-305 
economic activity 13:307-308 
education and health 13:307 
energy 13:308 
flag 13:305 
government 13:308, 13:309 
history 13:308-309 
Grey, Sir George 9:50 
Lange, David 11:166 
Massey, William 12:178 
Muldoon, Robert David 13:123 
Seddon, Richard John 16:381 


Wakefield, Edward Gibbon 19:242 


islands and territories 
Ross Dependency 16:176 
land and resources 13:304-305 
map 13:306 
Oceania 14:41-44 
people 13:305, 13:307, 13:309 
Maori 12:111-112 
plant and animal life 13:305 
rivers and lakes 13:305 
social security 17:151 
transportation and trade 13:308 
World War || see WORLD WAR II 
NEWARK (Delaware) 13:309 
NEWARK (New Jersey) 13:310 
NEWBERY, JOHN 


children’s literature 4:321 
NEWBERY MEDAL 13:310 
NEWBURGH (New York) 13:310 
NEWCASTLE (Australia) 13:310 
NEWCASTLE, THOMAS PELHAM- 

HOLLES, 1ST DUKE OF 13:310 
NEWCASTLE UPON TYNE (England) 
13:310 
NEWCOMEN, THOMAS 13:310-311 

engineering 7:41 

NEWFOUNDLAND (Canada) 13:311- 
314 

economic activity 13:313 

flag 13:31 

government and history 13:314 

L’Anse aux Meadows 11:123 

land and resources 13:311, 3:313 

map 13:312 

people 13:313 

rivers, lakes, and waterways 13:311 

Churchill River 4:388 

vegetation and animal life 13:311, 

13:313 
NEWFOUNDLAND (dog) 13:314 
NEWHOUSE, SAMUEL I. 13:314 
NEWMAN, BARNETT 13:314 

color-field painting 5:101 
NEWMAN, EDWIN 13:314 
NEWMAN, JOHN HENRY 13:315 

Oxford movement 14:164 
NEWMAN, PAUL 13:315 
NEWPORT (Rhode Island) 13:315 

Coddington, William 5:77-78 
NEWPORT JAZZ FESTIVAL 13:315 
NEWPORT NEWS (Virginia) 13:315-316 
NEWSPAPER 13:316-317 

advertising 1:101-102 

cartoon (editorial and political) 

4: 161-163 

comic strip 5:121-123 

crossword puzzle 5:347 

freedom of the press 8:55-56 

Great Britain 

Beaverbrook, Max Aitken, lst 
Baron 3:28 

Northcliffe, Alfred Harmsworth, 
Viscount 13:384 

Times, The (London) 18:258 

history 13:317 

journalism 10:396 

mass media 12:169 

press agencies and syndicates 

15:212 
Third World 13:317 
Union of Soviet Socialist Republics 
Izvestia 10:295 
Pravda 15:i75 
United States 19:42-43 
African Americans 1:150 
Bennett, James Gordon 3:74-75 
Bennett, James Gordon, Jr. 3:75 
Bradford (family) 3:264-265 
Campbell, John 4:61 
Curtis, Cyrus H. K. 5:378 
Gannett, Frank E. 8:165 
Greeley, Horace 9:37-38 
Hearst, William Randolph 9:173- 
174 
New York Times, The 13:304 
Newhouse, Samuel |. 13:314 
Patterson (family) 14:269 


Pulitzer, Joseph 15:293-294 
White, William Allen 19:351 
Zenger, John Peter 20:107-108 
See also PERIODICAL; PUBLISHING 
NEWSREEL 13:317 
NEWT see SALAMANDER AND NEWT 
NEWTON, HUEY P. 
Black Panther party 3:164 
NEWTON, SIR ISAAC 13:317-319 
astronautics 2:223 
astronomy and astrophysics 2:225 
atom 2:247 
calculus 4:21, 13:318 
comet 5:119 
fluid mechanics 7:361 
force 7:395-396 
gravitation 8:412, 8:4/3, 13:3168- 
319 


Kepler’s laws 11:51 
laws of motion 11:211 
optics 13:318, 14:110, 14:111 
physics, history of 14:41 
relativity 16:15, 16:16, 16:17 
telescope, optical 18:157 
two-body problem 18:393 
NEWTON’S RINGS 
interference (physics) 10:180 
NEX#, MARTIN ANDERSEN- 13:319 
NEY, MICHEL 13:319-320 
NEZ PERCE (American Indians) 13:320 
Appaloosa 2:50 
Joseph, Chief 10:393 
NEZAMI, NEZAMODDIN ILYAS 13:320 
NFO see NATIONAL FARMERS 
ORGANIZATION 
NFU see NATIONAL FARMERS UNION 
NGO DINH DIEM 13:320 
Vietnam War 19:192 
NGUGI WA THOING’O 13:320 
NGUNI 13:320 
Xhosa 20:65 
Zulu 20:126 
NGUYEN VAN THIEU 13:320-321 
Vietnam War 19:194, 19:195, 
19:197 
NI ZAN (Ni Tsan) 13:321 
NIACIN (vitamin B3) 
vitamins and minerals 19:219, 
19:220 
NIAGARA, FORT see FORT NIAGARA 
NIAGARA FALLS 13:321 
waterfall 19:287 
NIAGARA FALLS (city in New York) 
13:321 
NIAGARA FALLS (city in Ontario) 
13:321 
NIAGARA MOVEMENT 
Du Bois, W. E. B. 6:254 
National Association for the 
Advancement of Colored People 
13:201 
NIAGARA RIVER 13:321 
Niagara Falls 13:32] 
NIAMEY 13:321-322 
NIBELUNGENLIED (epic) 13:322 
Austrian literature 2:289 
saga 16:237 
Siegfried 17:69 
NICAEA 13:322 
NICAEA, COUNCILS OF 13:322 
Arianism 2:11 


Athanasius, Saint 2:233 
Constantine |, Roman Emperor 
5:203, 5:204 
iconoclasm 10:20 
Trinity 18:342 
NICARAGUA 13:322-324 
cities 13:323 
See also specific city names 
economic activity 13:323 
flag 13:323 
government 13:321, 13:323 
history 13:323-324 
Ortega Saavedra, Daniel 14:142 
Sandinistas 16:282 
Somoza (family) 17:188-189 
Walker, William 19:245 
Zelaya, José Santos 20:107 
land and resources 13:322-323 
literature 
Dario, Rubén 6:17-18 
map 13:322 
Mosquito Coast 13:98 
people 13:323 
rivers and iakes 
Nicaragua, Lake 13:324 
NICARAGUA, LAKE 13:324 
NICE (France) 13:324-325 
Mardi Gras 12:122 
NICENE CREED 
Constantinople, councils of 5:203 
creed 5:324 
Nicaea, councils of 13:322 
NICEPHORUS, SAINT 13:325 
NICHIREN 13:325 
NICHOLAS, SAINT 13:325  . 
Santa Claus 16:285 
NICHOLAS OF CUSA 13:325 
NICHOLAS |, EMPEROR OF RUSSIA 
13:325 
Decembrists 6:49 
Nesselrode, Karl Robert, Count 
13:254 
Russia/Union of Soviet Socialist 
Republics, history of 16:207 
NICHOLAS II, EMPEROR OF RUSSIA 
13:325-326 
Rasputin, Grigory Yefimovich 15:390 
Russia/Union of Soviet Socialist 
Republics, history of 16:208 
Russian Revolution of 1905 16:218- 
219 


Russian Revolutions of 1917 16:2/9 
NICHOLAS I, POPE 13:326 
NICHOLAS V, POPE 13:326 
NICHOLS, MIKE 13:326 
NICHOLSON, BEN 13:326-327 
NICHOLSON, JACK 13:327 
NICIAS 13:327 
NICKEL 13:327 
NICKLAUS, JACK 13.327 

golf 8:356 
NICOBAR ISLANDS 13:327-328 
NICOLET, JEAN 13:328 
NICOSIA (Cyprus) 13:328 
NICOTINE 13:328 
NIEBUHR, REINHOLD 13:328 
NIELSEN, CARL 13:328-329 

Scandinavian music 16:324 
NIEMEYER, OSCAR 13:329 

Belo Horizonte (Brazil) 3:66 
NIEMOLLER, MARTIN 13:329 
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NIEPCE, JOSEPH NICEPHORE 


NIEPCE, JOSEPH NICEPHORE 13:329 
Daguerre, Louis J. M. 5:402 
NIETZSCHE, FRIEDRICH WILHELM 
13:329-330 
Birth of Tragedy, The 3:153 
existentialism 7:173 
NIGER 13:330-332 
cities see specific city names 
economic activity 13:331 
flag 13:330 
history and government 13:332 
land and resources 13:330-331 
map 13:33] 
people 13:331 
NIGER-CONGO LANGUAGES see 
AFRICAN LANGUAGES 
NIGER-KORDOFANIAN 
African languages 1:154, 1:155-156 
NIGER RIVER 13:332 
Africa 1:126-127 
NIGERIA 13:332-335 
Biafra 3:101 
cities see specific city names 
culture 13:333 
drainage, vegetation, and animal 
life 13:332-333 
Niger River 13:332 
economic activity 13:333-335 
flag 13:333 
history and government 13:333 
Africa 1:140 
Lugard, Frederick John Dealtry 
Lugard, 1st Baron 11:391-392 
land and resources 13:332-333 
map 13:334 
people 13:333 
Edo 6:342 
Hausa 9:155-156 
Ibo 10:5 
Yoruba 20:83 
NIGHT BLINDNESS 13:335-336 
eye diseases 7:191 
NIGHT LIZARD 13:336 
NIGHT SIGHT 13:336 
NIGHTHAWK 13:336 
NIGHTINGALE 13:336 
NIGHTINGALE, FLORENCE 13:336 
Crimean War 5:333 
NIGHTMARE 13:336-337 
NIGHTSHADE (botany) 13:337 
henbane 9:201 
medicinal plants 12:223 
pepper (vegetable) 14:304 
petunia 14:352 
potato 15:154 
NIHILISM 13:337 
Andreyev, Leonid Nikolayevich 
1:374-375 
Camus, Albert 4:62-63 
NUINSKA, BRONISLAVA 
Nijinsky, Vaslav 13:338 
NUJINSKY, VASLAV 13:337-338 
Afternoon of a Faun, The 1:168 
ballet 2:353 
NIJMEGEN (Netherlands) 13:338 
NIKE (Greek deity) 13:338 
NIKOLAIS, ALWIN 13:338 
NIKON 13:338 
NILE RIVER 13:338-339 
Africa 1:126, 1:128 
Aswan High Dam 2:231-232 


Bruce, James 3:335 
map 13:339 
Sudan 17:415 
NILSSON, BIRGIT 13:339 
NIMBUS (artificial satellite) 13:340 
satellite, artificial 16:303 
NIMEIRY, MUHAMMAD GAAFAR AL- 
13:340 
Sudan 17:415 
NIMES (France) 13:340 
Pont du Gard 2:55 
NIMH see NATIONAL INSTITUTE OF 
MENTAL HEALTH 
NIMITZ, CHESTER W. 13:340 
World War Il 20:35 
NIN, ANAIS 13:340 
NINETEEN EIGHTY-FOUR (novel) 
13:340-341 
Orwell, George 14:144 
19TH AMENDMENT see CONSTITUTION 
OF THE UNITED STATES; 
SUFFRAGE, WOMEN’S 
NINEVEH (Iraq) 13:341 
Ashurbanipal, King of Assyria 2:184 
Assyria 2:215 
cuneiform 5:372 
library, Mesopotamia 12:280 
Sennacherib, King of Assyria 16:400 
NINGBO (Ning-Po) (China) 13:341 
NINGXIA (Ningsia) (China) 13:341 
NINIAN, SAINT 13:34] 
9TH AMENDMENT see BILL OF RIGHTS; 
CONSTITUTION OF THE UNITED 
STATES 
NIOBE 13:341-342 
NIOBIUM 13:242 
NIPPUR (Iraq) 13:342 
NIRVANA 13:342 
NISEI 13:342 
Asian Americans 2:209 
California 4:35 
concentration camp 5:166 
NISQUALLY (American Indians) 13:342 
NITER see NITRATE MINERALS; 
SALTPETER 
NITRATE MINERALS 13:342-343 
nitrogen cycle 13:344 
NITRIC ACID 13:343 
production 4:789 
NITRIDE see NITROGEN 
NITRITE 13:343 
food additives 7:382 
nitrogen 13:343 
nitrogen cycle 13:344 
NITROGEN 13:343-344 
acid rain 1:74-75 
amine 1:341 
ammonia 1:342 
azide 2:315 
compounds 13:343-344 
nitrogen cycle 13:344 
uses 13:343 
NITROGEN CYCLE 13:344 
ammonification 13:344 
bacteria 2:330 
denitrification 13:344 
nitrogen fertilizers 13:344 
nitrogen fixation 13:344 
nutrient cycles 14:13 
soil organisms 17:173 
NITROGLYCERIN 13:344-345 


explosives 7:180 
Nobel, Alfred 13:348 
NITROUS OXIDE 
nitrogen 13:343 
NIUE (New Zealand) 13:345 
NIVELLE, ROBERT GEORGES 13:345 
World War | 20:16, 20:18, 20:19 
NIVEN, DAVID 13:345 
NIXON, RICHARD M. 13:345-347 
Agnew, Spiro 1:173 
censorship 4:226 
chemical and biological warfare 
4:285 
Ford, Gerald R. 7:397, 7:398 
Hesburgh, Theodore M. 9:228 
impeachment 10:54 
Kissinger, Henry A. 11:79-80 
president of the United States 
15:203, 15:207, 15:208 
presidential elections 15:210, 


Republican party 16:52 
Un-American Activities, House 
Committee on 18:413 
United States, history of the 19:69, 
19:70-71 
Vietnam War 19:195, 19:197 
Watergate 19:288-289 
NIZER, LOUIS 13:347 
NIZHNI NOVGOROD see GORKY (USSR) 
NKOMO, JOSHUA 13:347 
NKRUMAH, KWAME 13:347 
NKVD see KGB 
NLF see NATIONAL LIBERATION FRONT 
OF SOUTH VIETNAM 
NMR see NUCLEAR MAGNETIC 
RESONANCE 
NO DRAMA 13:347 
Japanese literature 10:330 
Japanese music 10:331 
NO-FAULT INSURANCE 13:348 
NOAA see NATIONAL OCEANIC AND 
ATMOSPHERIC ADMINISTRATION 
NOAH 13:348 
ark 2:122 
Semites 16:395 
NOBEL, ALFRED 13:348 
nitroglycerin 13:344 
Nobel Prize 13:348 
nobelium 13:352 
Suttner, Bertha von 18:49 
NOBEL PRIZE 13:348-352 
winners (table) 13:349-352 
NOBELIUM 13:352 
Seaborg, Glenn T. 16:372 
NOBILITY see ARISTOCRACY; TITLES OF 
NOBILITY AND HONOR 
NOBLE, EDWARD J. 
radio and television broadcasting 


NOBLE GASES see INERT GASES 
NOBUNAGA 13:352 
Japanese art and architecture 

10:328 

NOCTURNE 13:352 

NOGALES (Arizona) 13:352 

NOGUCHI, ISAMU 13:352-353 

NOISE 13:353 

NOISE POLLUTION see POLLUTION, 
ENVIRONMENTAL—noise 
pollution 


NOLAN, SIDNEY 13:353 
NOLAND, KENNETH 13:353 
NOLDE, EMIL 13:353-354 
expressionism 7:18] 
NOLO CONTENDERE 13:354 
NOMAD 13:354 
Asia 2: 193, 2:206 
Bedouin 3:32 
Gypsies 9:97 
Scythians 16:367 
Seljuks 16:391 
Semites 16:395 
steppe art 17:361 
Turks 18:382-383 
yurt 20:97 
NOME (Alaska) 13:354 
NOMINALISM 13:354-355 
Hobbes, Thomas 9:262 
realism (philosophy) 15:403 
scholasticism 16:338 
William of Occam 19:366 
NOMINATION, POLITICAL see POLITICAL 
CONVENTION 
NON-EUCLIDEAN GEOMETRY 13:355 
Bolyai, Janos 3:209 
cosmology 5:278 
Lobachevsky, Nikolai Ivanovich 
11:334 
NONALIGNED MOVEMENT 13:355-356 
Third World 18:228-229 
NONCONFORMISTS 13:356 
Clarendon Code 5:32 
Puritanism 15:303 
NONCONFORMITY (geology) 
unconformity (geology) 18:44 
NONPARTISAN LEAGUE 13:356 
Farmer-Labor party 7:211 
North Dakota 13:382-383 
NONVERBAL COMMUNICATION 13:356 | 
communication 5:129-130 
NONVIOLENCE see PACIFISM AND 
NONVIOLENT MOVEMENTS 
NOOTKA (American Indians) 13:356 
NORADRENALINE see HORMONE, | 
ANIMAL . 
NORDENSKJOLD, ADOLF ERIK, BARON 
13:356-357 
Arctic 2:101 
Northeast Passage 13:385 
NORDHOFF, CHARLES 
Mutiny on the Bounty 13:166 
NORFOLK (England) 13:357 | 
NORFOLK (Virginia) 13:357 
NORFOLK ISLAND (Australia) 13:357 
NORIEGA, MANUEL ANTONIO 13:357 
Panama 14:215, 14:216 . 
NORM, SOCIAL 13:357 . 
conformity 5:175 . 
deviance 6:117 
role 16:136 
sex roles 17:8-9 
sociology 17:164 
NORMAL DISTRIBUTION 13:357-358 
Quételet, Lambert Adolphe 15:332 
statistics 17:348 
NORMAL SCHOOL see TEACHING . 
NORMALITY see CONCENTRATION 
NORMAN, JESSYE 13:358 
NORMAN ARCHITECTURE 13:358 
architecture 2:91 
cathedrals and churches 4:188 


NORTHWEST PASSAGE 


olf 


English art and architecture 7:46-47 


house (in Western architecture) 
9:325, 9:326 
Romanesque art and architecture 
16:146 
NORMAN CONQUEST see WILLIAM I, 
KING OF ENGLAND (William the 
Conqueror) 
NORMANDY (France) 13:358-359 
architecture 
Norman architecture 13:358 
history 
Caen 4:12 
Normans 13:359 
William |, King of England 
(William the Conqueror) 19: 366 
NORMANDY INVASION see WORLD WAR 


II 
NORMANS 13:359 
Robert Guiscard 16:109 
Vikings 19:201 
NORODOM SIHANOUK 13:359 
Cambodia 4:48, 4:49 
NORRIS, FRANK 13:360 
American literature 1:318 
NORRIS, GEORGE W. 13:360 
NORRKOPING (Sweden) 13:360 
NORSE LANGUAGE see GERMANIC 
LANGUAGES 
NORSE MYTHOLOGY see MYTHOLOGY 
NORSEMEN see VIKINGS 
NORTH, LORD 13:360 
NORTH, OLIVER 
lran-contra affair 10:222 
NORTH, SIMEON 
‘manufacturing, history of 12:108 
NORTH AFRICA 13:360-361 
art and architecture see ISLAMIC 
ART AND ARCHITECTURE 
casbah 4:165 
history 
Barbary States 2:381 
Donatists 6:208 
Fatimids (dynasty) 7:221 
World War II 20:29-30, 20:31, 
20: 32-34 
Maghrib 12:40 
people 
Arabs 2:62-67 
Bedouin 3:32 
Berbers 3:78 
Hamites 9:121 
physical features 
Atlas Mountains 2:242 
See also ALGERIA; LIBYA; MOROCCO; 
TUNISIA 
NORTH AMERICA 13:361-370 
agriculture 13:368-369 
map 13:367 
archaeology see NORTH AMERICAN 
ARCHAEOLOGY; subheading 
archaeology under specific 
provinces and states; specific 
site names 
British Empire 3:316 
climate 
climatic zones (map) 13:364 
weather 19:298 
colonial styles in North America 


colonialism 5:99 


economy 13:368-369 
education 13:367 
exploration see EXPLORATION— 
North America; FRONTIER; 
NORTHEAST PASSAGE; 
NORTHWEST PASSAGE; specific 
explorer names 
flags 7:323 
forestry and fishing 13:369 
geology (map) 13:364 
health 13:367-368 
history 13:361, 13:363 
New France 13:274 
New Netherland 13:291 
land 13:363-364 
languages 
Indian languages, American 
' 10:86-87, 10:88 
manufacturing 13:369 
maps 13:362, 13:364, 13:366, 
13:367, 13:368 
minerals (map) 13:367 
Organization of American States 
14:136-137 
people 13:365-368 
ethnic minorities 7:119 
population density (map) 13:368 
physical features 
Appalachian Mountains 2:49-50 
Canadian Shield 4:90, 13:363, 
13:365 
Great Plains 9:15 
Interior Plains 13:363-364 
Rocky Mountains 16:128-129 
Sierra Madre 17:71-72 
Thousand Islands 18:238 
See also as subheading under 
specific North American 
country, province, and state 
names 
precipitation (map) 13:366 
religion 13:368 
resources 13:364-365 
rivers, lakes, and waterways 13:365 
Colorado River 5: 107-108 
Great Lakes 9:14 
Mackenzie River 12:23 
Mississippi River 12:401-402 
Missouri River 12:408-409 
Rio Grande 16:99 
St. Lawrence River 16:245-246 
St. Lawrence Seaway 16:246 
Yukon River 20:94 
See also as subheading under 
specific North American 
country, province, and state 
names 
trade 13:369 
vegetation and animal life 
grasslands 8:409-410 
intertidal life 10:199 
map of vegetation 13:366 
steppe life 17:362-363 
See also specific country, province, 
and state names 
NORTH AMERICAN ARCHAEOLOGY 
13:370-373 
Anasazi 1:360-362 
Arctic and subarctic 13:371-372 
Bering Land Bridge 3:81 
Clovis culture 5:60 


Danger Cave 6:11 
Desert Archaic 13:371 
Eastern Archaic 13:371 
Folsom culture 7:380 
Indians, American 10:101-102 
Kidder, Alfred Vincent 11:60 
Meadowcroft Rockshelter 12:210 
Mesa Verde National Park 12:274- 
275 
Mississippian culture 13:372 
Mound Builders 13:107-108 
Paleo-Indian culture 13:370, 13:37J 
prehistoric humans 15:198 
Southwest 13:372-373 
Woodland culture 13:371, 13:372 
NORTH AMERICAN INDIAN ART see 
INDIANS OF NORTH AMERICA, 
ART OF 
NORTH ATLANTIC TREATY 
ORGANIZATION 13:373 
Acheson, Dean 1:73, 1:74 
cold war 5:85 
Gruenther, Alfred Maximilian 9:66 
Truman, Harry S. 18:356 
NORTH CAPE (Norway) 13:373 
NORTH CAROLINA 13:374-379 
cities see specific city names 
economic activity 13:376-377 
education and cultural activity 
13:376 
flag 13:374 
government 13:377 
historic sites 13:376 
history 13:377-379 
Franklin, State of 8:44 
Johnston, Samuel 10:382 
Mecklenburg Declaration of 
Independence 12:217 
Regulators 16:12-13 
Roanoke Colony 16:108 
Transylvania Company 18:329 
land and resources 13:374, 13:376 
map 13:375 
people 13:376 
physical features 
Black Mountains 3:163 
Hatteras, Cape 9:155 
Mitchell, Mount 12:410 
rivers and lakes 13:376 
seal, state 13:374 
vegetation and animal life 13:376 
NORTH DAKOTA 13:379-383 
cities see specific city names 
climate 13:381 
economic activity 13:381-382 
education and cultural activity 
13:381 
flag 13:379 
government and politics 13:382-383 
history 13:383 
land and resources 13:379, 13:381 
map 13:380 
people 13:381 
recreation 13:381 
rivers and lakes 13:381 
seal, state 13:379 
vegetation and animal life 13:381 
NORTH GERMAN CONFEDERATION see 
GERMANY, HISTORY OF 
NORTH KOREA see KOREA; KOREA, 
HISTORY OF; KOREAN WAR 


NORTH POLE 13:383 
Arctic 2:100, 2:101 
Bennett, Floyd 3:74 
Byrd, Richard E. 3:409 
icebreaker 10:15 
Peary, Robert Edwin 14:281 
tundra 18:368-369 
See also EARTH, GEOMAGNETIC 
FIELD OF 
NORTH SEA 13:383 
Dogger Bank 6:193 
Frisian Islands 8:92 
NORTH STAR see POLARIS (astronomy) 
NORTH VIETNAM see VIETNAM; 
VIETNAM WAR 
NDRTH WEST COMPANY 13:383-384 
Canada, history of 4:78, 4:79 
Fraser, Simon 8:46-47 
Hudson’s Bay Company 9:347 
NORTHAMPTON (England) 13:384 
NORTHAMPTON (Massachusetts) 


13:384 
NORTHAMPTONSHIRE (England) 
13:384 


NORTHCLIFFE, ALFRED HARMSWORTH, 
VISCOUNT 13:384 
NORTHEAST PASSAGE 13:384-385 
Arctic 2:100, 2:101 
Barents, Willem 2:384 
Chancellor, Richard 4:253 
exploration 7:178, 7:179 
James, Thomas 10:310 
Nordenskjéld, Adolf Erik, Baron 
13:356-357 
NORTHERN CROSS see CYGNUS 
NORTHERN EXPEDITION 13:385 
NORTHERN IRELAND 13:385-386 
Belfast 3:51 
history and government 13:386 
Faulkner, Brian 7:222-223 
Ireland, history of 10:234 
Paisley, lan 14:190 
Ireland 18:409 
map 13:385 
people and economy 13:385-386 
physical features 
Giant’s Causeway 8:298 
rivers, lakes, and waterways 
Neagh, Lough 13:230 
NORTHERN LIGHTS see AURORAS 
NORTHERN RHODESIA see ZAMBIA 
NORTHERN TERRITORY (Australia) 
13:386-387 
NORTHERN WAR, GREAT 13:387 
Charles XII, King of Sweden 4:271 
Peter |, Emperor of Russia (Peter the 
Great) 14:338 
NORTHUMBERLAND, JOHN DUDLEY, 
DUKE OF 13:387 
Grey, Lady Jane 9:50-51 
NORTHUMBRIA (England) 13:387 
Danelaw 6:11 
Oswald, Saint 14:152 
NORTHWEST PASSAGE 13:387-388 
Amundsen, Roald 1:354 
Arctic 2:100, 2:101 
exploration 7:178, 7:179 
Franklin, Sir John 8:44 
Frobisher, Sir Martin 8:92 
Hudson, Henry 9:346 
La Pérouse, Jean Francois de 


She NORTHWEST TERRITORIES 


Galaup, Comte de 11:126 
Lewis and Clark Expedition 11:263- 
264 


Parry, Sir William Edward 14:255 
Rasmussen, Knud 15:390 
NORTHWEST TERRITORIES (Canada) 
13:388-390 
cities 13:388-389 
See also specific city names 
economic activity 13:389 
flag 13:388 
government 13:389 
history 13:389-390 
land and resources 13:388 
map 13:389 
people 13:388-389 
physical features 
Ellesmere Island 7:12 
Victoria Island 19:170 
rivers, lakes, and waterways 
Great Bear Lake 9:4 
Great Slave Lake 9:16 
NORTHWEST TERRITORY (U.S. history) 
13:390 
agriculture, history of 1:178 
St. Clair, Arthur 16:241 
United States, history of the 19:54 
NORTHWESTERN UNIVERSITY 13:390 
NORTON, CHARLES ELIOT 13:390 
NORWALK (Connecticut) 13:390 
NORWAY 13:390-395 
archaeology 
Oseberg ship burial 14:146 
art and architecture 13:393 
See also SCANDINAVIAN ART AND 
ARCHITECTURE; specific art 
forms, movements, and 
personal names 
cities see specific city names 
economic activity 13:393 
education and health 13:393 
flag 13:39] 
government 13:393-394 
history 13:394-395 
Brundtland, Gro Harlem 3:339 
Margaret |, Queen of Denmark, 
Norway, and Sweden 12:123 
rulers see specific ruler names 
Sverre, King 18:50 
World War II 20:27 
Quisling, Vidkun 15:336 
land and resources 13:391-392 
language 13:392-393 
literature 13:393 
See also \CELANDIC LITERATURE; 
NORWEGIAN LITERATURE; 
specific genres, movements, 
and personal names 
map 13:392 
music 13:393 
See also SCANDINAVIAN MUSIC; 
specific types of music and 
personal names 
patron saint 
Olaf ll, King of Norway 14:77 
people 13:392-393 
sports 
skiing 17:105 
vegetation and animal life 13:392 
NORWEGIAN ART AND ARCHITECTURE 
see SCANDINAVIAN ART AND 


ARCHITECTURE 
NORWEGIAN ELKHOUND 13:395 
NORWEGIAN LANGUAGE see GERMANIC 
LANGUAGES 
NORWEGIAN LITERATURE 13:395-396 
Undset, Sigrid 18:415 
NORWICH (England) 13:396 
NORWICH TERRIER 13:396 
NOSE 13:396 
human body 9:362 
rhinitis 16:72 
sinus 17:93-94 
sinusitis 17:94 
taste and smell 18:125 
NOSOCOMIAL DISEASES 13:397 
NOSTRADAMUS 13:397 
NOTARY PUBLIC 13:397 
NOTATION, MUSICAL see MUSIC— 
notation 
NOTRE DAME DE PARIS (cathedral) 
13:397 
cathedrals and churches 4:188 
Gothic art and architecture 8:368, 
8:369, 8:373 
Paris 12:246 
NOTRE DAME, UNIVERSITY OF 13:397 
Hesburgh, Theodore M. 9:228 
NOTT, ELIPHALET 13:397-398 
NOTTINGHAM (England) 13:398 
NOTTINGHAMSHIRE (England) 13:398 
NOUAKCHOTT (Mauritania) 13:398 
NOUMENON see KANT, IMMANUEL 
NOUN see PARTS OF SPEECH 
NOVA 13:398 
NOVA SCOTIA (Canada) 13:398-401 
Cape Breton Island 4:112-113 
cities 13:399 
See also specific city names 
economic activity 13:400 
flag 13:399 
government 13:400 
history 13:400-401 
Howe, Joseph 9:342 
Tupper, Sir Charles 18:375 
land and resources 13:399 
Sable Island 16:231 
map 13:400 
people 13:399-400 
NOVALIS 13:401 
NOVARA (Italy) 13:401 
NOVATIAN 13:401 
NOVAYA ZEMLYA (USSR) 13:401 
NOVEL 13:401-404 
African-American literature 1:142 
Baldwin, James 2:347 
Ellison, Ralph 7:14 
Morrison, Toni 13:87 
Walker, Alice 19:245 
Wright, Richard 20:49 
African literature 
Ngugi wa Thoing’o 13:320 
Tutuola, Amos 18:390 
American literature 1:315-321 
Brown, Charles Brockden 3:30 
Cather, Willa 4:19] 
Cheever, John 4:282 
Cooper, James Fenimore 5:240 
Dos Passos, John 6:2/4-215 
Faulkner, William 7:223 
Fitzgerald, F. Scott 7:313 
Hemingway, Ernest 9:198-199 


Howells, William Dean 9:342 

James, Henry 10:310 

Lewis, Sinclair 11:263 

London, Jack 11:35] 

McCarthy, Mary 12:8 

McCullers, Carson 12:10 

Mailer, Norman 12:54-55 

Malamud, Bernard 12:64 

Melville, Herman 12:250-251 

Nabokov, Vladimir 13: 187-182 

Oates, Joyce Carol 14:21-22 

O’Connor, Flannery 14:53-54 

O’Hara, John 14:61 

Olsen, Tillie 14:84 

Pynchon, Thomas 15:306 

Roth, Philip 16:179 

Salinger, J. D. 16:257 

Steinbeck, John 17:356 

Stowe, Harriet Beecher 17:385- 
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Styron, William 17:406 

Tarkington, Booth 18:119-120 

Theroux, Paul 18:226 

Twain, Mark 18:391-392 

Tyler, Anne 18:393 

Updike, John 19: 81-82 

Vidal, Gore 19:171 

Warren, Robert Penn 19:259 

Welty, Eudora 19:321 

West, Jessamyn 19:325 

West, Nathanael 19:326 

Wharton, Edith 19:34/ 

Wilder, Thornton 19:361 

Wolfe, Thomas 19:400-401 
Arabic literature 

Mahfouz, Naguib 12:52 
Australian literature 

White, Patrick 19:350 
Austrian literature 


Werfel, Franz 19:322 
bildungsroman 3:113 
Bulgarian literature 

Vazov, lvan 19:130 
Canadian literature 4:89-90 

Atwood, Margaret 2:257 

Callaghan, Morley 4:37 

Davies, Robertson 6:28 

MacLennan, Hugh 12:26 

Richler, Mordecai 16:87 
Chinese literature 4:359 

Wu Chengen (Wu Ch’eng-en) 

20:53 
English literature 7:61, 7:62-64, 
7:66 

Bennett, Arnold 3:74 

Bronté (family) 3:322-323 

Conrad, Joseph 5:195-196 

Dickens, Charles 6:127-129 

Drabble, Margaret 6:224 

Eliot, George 7:4-5 

Fielding, Henry 7:258 

Forster, E. M. 7:409 

Gothic romance 8:376 

Hardy, Thomas 9:137-138 

Lessing, Doris 11:255 

Meredith, George 12:270 

Orwell, George 14:144 

Richardson, Samuel 16:86-87 

Smollett, Tobias 17:133 

Snow, C. P., Baron Snow 17: 142 


Thackeray, William Makepeace 
18: 203-204 
Trollope, Anthony 18:346 
Waugh, Evelyn 19:294 
Weldon, Fay 19:316-317 
Wells, H. G. 19:320 
West, Rebecca 19:326 
White, T. H. 19:350 
Wilde, Oscar 19:360-361 
Wodehouse, Sir P. G. 19:398 
Woolf, Virginia 19:414-415 
epic 7:81 
erotica 7:97 
Finnish literature 
Sillanpaa, Frans Eemil 17:81 
French literature 8:74 
Balzac, Honoré de 2:364-365 
Colette 5:87 
Dumas, Alexandre (1802—70) 
6:264 
Dumas, Alexandre (1824-95) 
6:264-265 
Flaubert, Gustave 7:335-336 
Gide, André 8:302 
Goncourt, Edmond de and Jules de ) 
8:357-358 ) 
Hugo, Victor 9:350 
Malraux, André 12:76 
Martin du Gard, Roger 12:149 
Proust, Marcel 15:257-258 
Sand, George 16:279-280 
Sarraute, Nathalie 16:297 
Simenon, Georges 17:83 
Simon, Claude 17:84 
Stendhal 17:359-360 
Yourcenar, Marguerite 20:88 
Zola, Emile 20:119 
German literature 
Grass, Ginter 8:407 
Johnson, Uwe 10:381 
Mann, Thomas 12:100- 101 
Richter, Johann Paul Friedrich 
16:88 
Wassermann, Jakob 19:274 
Wieland, Christoph Martin 19:358 
Hebrew and Yiddish literature 
Singer, Isaac Bashevis 17:90-9/ 
Irish literature 
Joyce, James 10:398 
O’Faolain, Sean 14:58 
O'Flaherty, Liam 14:60 
Italian literature 10:275 
Manzoni, Alessandro 12:110 
Silone, Ignazio 17:82 
Verga, Giovanni 19:150 
Japanese literature 10:330, 10:331 
Murasaki Shikibu 13:132 
Oe Kenzaburo 14:57 
Shimazaki Toson 17:41 
Tanizaki Junichiro 18:107 
Latin American literature 
Fuentes, Carlos 8:108 
Garcia Marquez, Gabriel 8:166 
Machado de Assis, Joaquim Maria 
12:15 
Puig, Manuel 15:293 
Vargas Llosa, Mario 19:124 
mystery, suspense, and detective 
fiction 13:170 
narrative and dramatic devices 
13:195-196 
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National Book Awards 13:202 
Norwegian literature 
Undset, Sigrid 18:415 
novella and novelette 13:404 
Peruvian literature 
Vargas Llosa, Mario 19:124 
picaresque novel 15:3 
Polish literature 
Sienkiewicz, Henryk 17:69-70 
realism 15:402-403 
Russian literature 
Dostoyevsky, Fyodor Mikhailovich 
6:215-216 
Sholokhov, Mikhail Aleksandrovich 
17:56 
Solzhenitsyn, Aleksandr 17: 185- 
186 
Tolstoi, Aleksei Nikolayevich 
18:281 
Tolstoi, Count Leo 18:281-282 
Turgenev, lvan 18:376-377 
Zamyatin, Yevgeny 20:104 
Scottish literature 
Scott, Sir Walter 16:357-358 
Stevenson, Robert Louis 17:368- 
369 
Spanish literature 17:281-284 
stream of consciousness 17:394 
Turkish literature 
Yasar Kemal 20:27 
Victorian literature 19:170 
Welsh literature 19:320-321 
See also other specific author 
names; specific novel titles 
NOVELLA ANO NOVELETTE 13:404 
Boccaccio, Giovanni 3:193 
NOVERRE, JEAN GEORGES 13:404-405 
dance 6:7 
NOVGOROO (USSR) 13:405 
NOVI SAD (Yugoslavia) 13:405 
NOVOCAIN see PROCAINE 
NOVOSIBIRSK (USSR) 13:405 
NOW see NATIONAL ORGANIZATION FOR 
WOMEN 
NOYCE, ROBERT 13:405 
computer industry 5:159 
NOYES, JOHN HUMPHREY 13:405 
Oneida Community 14:92 
NRA see NATIONAL RECOVERY 
ADMINISTRATION; NATIONAL 
RIFLE ASSOCIATION 
NSC see NATIONAL SECURITY COUNCIL 
NU, U 13:405 
NUBIA 13:405-406 
Cush 5:379 
NUBIAN DESERT 13:406 
NUCLEAR ENERGY 13:406-407 
breeder reactor 3:296 
energy sources 7:39 
fallout 7:202-203 
Fermi, Enrico 7:242-243 
fission, nuclear 7:312 
fuel 8:107 
fusion, nuclear 8:133 
hydrogen bomb 9:403-404 
nuclear reactor 13:409-412 
Nuclear Regulatory Commission 
13:412-413 
nuclear waste 13:415 
power, generation and transmission 
of 15:169 


radiation injury 15:348 
radioactivity 15:365, 15:366 
rockets and missiles 16:126 
ship 17:48, 17:49 
submarine 17:407, 17:408-409 
tokamak 18:277 
Union of Soviet Socialist Republics 
Chernobyl 4:301 
uranium 19:85, 19:86 
NUCLEAR FAMILY 13:408 
exogamy /:173 
family 7:203-206 
NUCLEAR FISSION see FISSION, 
NUCLEAR 
NUCLEAR FUSION see FUSION, 
NUCLEAR 
NUCLEAR MAGNETIC RESONANCE 
13:408 


magnetic resonance imaging 12:44 
NUCLEAR MEDICINE 13:408 
Hevesy, Georg von 9:231 
medicine 12:225 
radiation therapy 15:349 
radiology 15:368 
tritium 18:345 
NUCLEAR NON-PROLIFERATION TREATY 
arms control 2:136 
NUCLEAR PHYSICS 13:408-409 
accelerator, particle 1:66-69 
atom 2:249, 2:250-251 
beta decay 3:95 
betatron 3:95 
Bethe, Hans 3:96 
binding energy 3:119-120 
cloud chamber 5:58-59 
cross section 5:346 
detector, particle 6:107-108 
fundamental interactions 8:113-114 
fusion energy 8:133-135 
Landau, Lev 11:156 
nuclear forces 13:409 
nuclear properties 13:408 
nuclear reactions 13:409 
nuclear structure 13:408-409 
quantum mechanics 15:317-322 
quark 15:322-323 
research institutions 
Brookhaven National Laboratory 
3:328 
European Organization for Nuclear 
Research 7:144 
Fermi National Accelerator 
Laboratory 7:243 
Wigner, Eugene Paul 19:359 
NUCLEAR REACTOR 13:409-412 
Chernobyl 4:301 
control rods 
gadolinium 8:140-141 
diseases, occupational 6:164 
light-water reactors 13:409-411 
nuclear safety 13:411-412 
See also BREEDER REACTOR 
NUCLEAR REGULATORY COMMISSION 
13:412-413 
NUCLEAR STRATEGY 13:413-415 
arms control 2:135-136 
civil defense 5:3-4 
cruise missile 5:349-350 
deterrence 13:413, 13:414 
history 13:414 
hydrogen bomb 9:403-404 


MIRV missile 12:394 
naval vessels 13:220 
navy 13:226-227 
nuclear weapons 13:413-414 
rockets and missiles 16:121-122 
strategy and tactics, military 17:390 
See also ATOMIC BOMB; 
DISARMAMENT; other specific 
nuclear-weapon names 
NUCLEAR SUBMARINE see 
SUBMARINE—nuclear 
NUCLEAR WASTE 13:415 
NUCLEAR WEAPON see ATOMIC BOMB; 
HYDROGEN BOMB; NEUTRON 
BOMB; NUCLEAR STRATEGY 
NUCLEIC ACID see GENE 
NUCLEUS see CELL 
NUCLEUS, ATOMIC see ATOM; 
NUCLEAR PHYSICS 
NUDE DESCENDING A STAIRCASE 
(painting) 
Armory Show 2:135 
NUEVO LEON (Mexico) 14:3 
NUFFIELD RADIO ASTRONOMY 
LABORATORIES 14:3 
Lovell, Sir Bernard 11:382 
NUISANCE 14:3 
NUJOMA, SAM 14:3 
NULL SET see SET THEORY 
NULLIFICATION 14:3 
Civil War, U.S. 5:10 
Jackson, Andrew 10:299 
United States, history of the 19:58 
NUMBAT 14:3 
NUMBER 14.3-4 
algebra 1:262-263 
arithmetic 2:115-116 
average 2:305 
binary number 3:119 
complex number 5:143 
decimal 6:50 
factor 7:196 
fraction 8:16-17 
irrational number 10:246 
numeral 14:4-5 
prime number 15:221 
Pythagoreans 15:311 
rational number 15:392 
real number 15:402 
scientific notation 16:351 
sequence 16:403 
square root 17:319-320 
transcendental number 18:316 
zero 20:109 
NUMBER THEORY 14:4 
Diophantus 6:155 
Fermat, Pierre de 7:241-242 
Gauss, Carl Friedrich 8:184 
mathematics, history of 12:188 
transcendental number 18:316 
NUMBERS, BOOK OF 14:4 
NUMERAL 14:4-5 
number 14:4 
NUMERICAL ANALYSIS 14:5 
NUMIOIA 14:5 
Masinissa 12:163 
NUMISMATICS 14:5-6 
denarius 6:81 
NUN 14:6 
convent 9:231 ; 
NUNEZ CABEZA DE VACA, ALVAR see 


CABEZA DE VACA, ALVAR 
NUNEZ 
NUREMBERG (Ge nany) 14:6-7 
NUREMBERG TRIALS 14:7 
genocide 8:220 
human rights 9:369 
Jackson, Robert Houghwout 10:301 
war crimes 19:254 
World War Il 20:42 
NUREYEV, RUDOLF 14:7 
NURHACHI 14:7 
NURMI, PAAVO 14:8 
NURNBERG see NUREMBERG 
NURSERY RHYMES 14:8 
children’s literature 4:321 
NURSERY SCHOOL see PRESCHOOL 
EDUCATION 
NURSING (lactation) see BREAST- 
FEEDING 
NURSING (profession) 14:8-9 
Crimean War 5:333 
Dix, Dorothea 6:176 
education 14:9 
Nightingale. Florence 13:336 
NURSING HOME 14:9 
NUT 14:9-11 
fruits and fruit cultivation 8:103 
See also specific nuts 
NUTATION 14:11 
Bradley, James 3:265 
NUTCRACKER 14:11 
NUTHATCH 14:11-12 
NUTMEG 14:12 
mace 12:12 
NUTRIA 14:12 
NUTRIENT CYCLES 14:12-13 
carbon cycle 4:127, 14:12-13 
nitrogen cycle 14:13 
ocean and sea 14:38, 14:39-40 
oceanic nutrients 14:48-49 
phosphorus 14:13 
sulfur 14:13 
NUTRIENTS, OCEANIC see OCEANIC 
NUTRIENTS 
NUTRITION, HUMAN 14:13-16 
agriculture and the food supply 
1:181 
atherosclerosis 2:236 
balanced diet 14:16 
breakfast cereal 3:293 
breast-feeding 3:294 
calcium 4:20 
calorie 4:43 
carbohydrate 4:124 
carotenoid 4:149 
cheese 4:282 
chiropractic 4:363-364 
cholesterol 4:369-370 
diet, human 6:134-135 
dieting 6:136 
famine 7:207 
fat 7:221 
fats and oils 7:222 
food additives 7:382 
food groups 14:14-15 
fruits and fruit cultivation 8:102 
galactosemia 8:142-143 
health foods 9:172 
hunger and thirst 9:381 
milk 12:359 
nutritional-deficiency diseases 
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NUTRITIONAL-DEFICIENCY DISEASES 


14:16-17 

potato 15:154 

pregnancy and birth 15:187 

protein 15:251 

starvation 17:341 

sugar 18:7 

vegetarianism 19:135 

vitamins and minerals 19:218-221 
NUTRITIONAL-DEFICIENCY DISEASES 

14:16-17 

bone diseases 3:214 

famine 7:207 

kwashiorkor 11:122 

night blindness 13:335-336 

rickets 16:89 

scurvy 16:367 
NYASA, LAKE 14:17 
NYASALAND see MALAWI 
NYCTALOPIA see NIGHT BLINDNESS 
NYERERE, JULIUS K. 14:17 

Africa 1:140 

socialism 17:160 

Tanzania 18:111 
NYLON 14:18 

Carothers, W. H. 4:149 

synthetic fibers 18:81 
NYMPH (insect) 14:18 

spittlebug 17:309 
NYMPHENBURG PALACE 14:18 
NYMPHOMANIA 14:18 
NYMPHS (mythology) 14:18 

naiad 13:184 
NYORO 14:18 


Oo 


0 (letter) 14:19 
0. HENRY 14:19 
OAHU (Hawaii) 14:19 
Pearl Harbor 14:279-280 
OAK 14:19-20 
lumber 11:395 
OAKLAND (California) 14:20-21 
OAKLEY, ANNIE 14:21 
OA0 (artificial satellite) 14:21 
OARFISH 14:21 
OAS see ORGANIZATION OF AMERICAN 
STATES 14:136-137 
OATES, JOYCE CAROL 14:21-22 
OATES, TITUS 14:22 
OATH 14:22 
perjury 14:315 
OATS 14:22 
OAU see ORGANIZATION OF AFRICAN 
UNITY 


OAXACA (city in Mexico) 14:22-23 
OAXACA (state in Mexico) 14:23 
people 
Mixtec 12:412-413 
OB RIVER 14:23 
OBADIAH, BOOK OF 14:23 
OBELISK 14:23 
OBERLIN, JOHANN FRIEDRICH 14:23 
OBERLIN COLLEGE 14:23 
American music 1:323 
coeducation 5:78 
university 19:79 
OBERTH, HERMANN 14:23-24 
rockets and missiles 16:120 
OBESITY 14:24 


dieting 6:136 
OBIE AWARDS 14:24 
OBJECT-RELATIONS THEORY 
psychoanalysis 15:266 
OBJECTIVISM (literature) 
Zukofsky, Louis 20:126 
OBJECTIVISM (philosophy) 
Rand, Ayn 15:383 
OBOE 14:24-25 
French horn 8:70 
shawm 17:28 
OBOTE, MILTON 14:25 
Uganda 18:403, 18:405-406 
OBRECHT, JACOB 14:25 
OBREGON, ALVARO 14:25 
O'BRIEN, EDNA 14:25-26 
O'BRIEN, PARRY 14:26 
OBSCENITY see PORNOGRAPHY 
OBSERVATORY, ASTRONOMICAL 14:26- 
2] 
New Delhi (India) 13:274 
quadrant 15:315 
radar astronomy 15:347 
radio astronomy 15:356-357 
telescope, optical 18:156-160 
See also specific observatory names 
OBSESSIVE-COMPULSIVE DISORDER 
14:27 
neurosis 13:262 
psychopathology 15:275, 15:276 
OBSIDIAN 14:27-28 
OBSTETRICS 14:28 
O’CASEY, SEAN 14:28-29 
Abbey Theatre 1:46 
Irish literature 10:236 
OCCAM, WILLIAM OF see WILLIAM OF 
OCCAM 
OCCAM’S RAZOR 14:29 
OCCLEVE, THOMAS see HOCCLEVE, 
THOMAS 
OCCUPATIONAL DISEASES see 
DISEASES, OCCUPATIONAL 
OCCUPATIONAL SAFETY AND HEALTH 
ADMINISTRATION 14:29 
asbestos 2:179 
diseases, occupational 6:164 
OCCUPATIONAL THERAPY 14:29 
rehabilitation medicine 16:13 
See also PHYSICAL THERAPY 
OCEAN-ATMOSPHERE INTERACTION 
14:29-30 
ice ages 10:9 
ocean currents 14:30-33 
thermocline 18:221 
water wave 19:784-285 
waterspout 19:290-291 
OCEAN CURRENTS 14:30-33 
Atlantic Ocean 2:241 
density current 6:89 
doldrums 6:194 
Ekman, Vagn Walfrid 6:379 
EI Nifio 6:38] 
gulf and bay 9:85 
Gulf Stream 9:85-86 
Indian Ocean 10:91 
map 14:3] 
Nansen, Fridtjof 13:188-189 
ocean-atmosphere interaction 14:30 
submarine canyon 17:409-410 
thermohaline circulation 14:32-33 
upwelling, oceanic 19:82 


OCEAN DRILLING PROGRAM 14:33 
JOIDES 10:382 
OCEAN LINER 14:33-34 
Great Eastern 9:13 
Queen Elizabeth 15:331 
ship 17:48, 17:49 
Titanic 18:265-266 
OCEAN AND SEA 14:34-4] 
beach and coast 3:16-17 
biological habitats 14:39-40 
continental shelf and slope 5:228, 
5229 
coral reef 5:252-255 
deep-sea life 6:54-55 
dimensions of specific oceans and 
seas (table) 14:35 
gulf and bay 9:85 
habitat 9:100-101 
hydrography 9:405 
hydrologic cycle 9:405-406 
hydrosphere 9:407 
hydrothermal vents 9:408 
lagoon 11:14] 
littoral zone 11:324 
map 14:36-37 
mid-oceanic ridge 12:339 
ocean-atmosphere interaction 
14:29-30 
ocean currents 14:30-33 
oceanic nutrients 14:48-49 
oceanic trenches 14:49 
oceanography 14:49-53 
origin 14:34, 14:39 
pack ice 14:177-178 
paleoclimatology 14:196-197 
paleogeography 14:198-200 
plankton 15:39-40 
plate tectonics 15:57-61 
pollution, environmental 14:41 
red tide 15:412 
resources 14:40-41 
oceanic mineral resources 14:47 
48 
rift valleys 16:94 
Sea, Law of the 16:367 
sea level 16:369 
seafloor physiography 14:39 
seamount 16:374 
seas, freedom of the 16:375 
seawater 16:376 
seaweed 16:376-377 
sediment, marine 16: 382-383 
submarine canyon 17:409-410 
tide 18:249-25] 
tunnel 18:374 
upwelling, oceanic 19:82 
water wave 19:284-285 
waterspout 19:290-291 
whirlpool 19:347 
See also specific ocean and sea 
names 
OCEAN SUNFISH 14:41 
OCEAN THERMAL ENERGY 
CONVERSION 14:41 
energy sources 7:39 
heat engine 9:180 
OCEANARIUM 
aquarium 2:55 
OCEANIA 14:41-44 
art see OCEANIA, ART OF 
cargo cults 4:135 


flags 7:324 
history 14:43-44 
island groups 14:43 
languages see OCEANIA, 
LANGUAGES OF 
map 14:42-43 
people 
Negrito 13:237 
Trobriand Islanders 18:345 
See also specific island names 
OCEANIA, ART OF 14:44-46 
Aborigines, Australian 1:53 
OCEANIA, LANGUAGES OF 14:47 
Malayo-Polynesian languages 12:67 
Southeast Asian languages 17:237 
OCEANIC MINERAL RESOURCES 14.47- 
48 
geochemistry 8:222-223 
hydrothermal vents 9:408 
ocean and sea 14:39-40 
plate tectonics 15:59 
seawater 16:376 
sediment, marine 16:383 
OCEANIC NUTRIENTS 14:48-49 
seawater 16:376 
OCEANIC TRENCHES 14:49 
landform evolution 11:158 
Marianas Trench 12:125 
mid-oceanic ridge 12:339 
ocean and sea 14:39 
plate tectonics 15:57-60 
OCEANOGRAPHY 14:49-53 
Deep-Sea Drilling Project 6:53 
history 14:50-51 
Cousteau, Jacques Yves 5:306- 
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Ekman, Vagn Walfrid 6:379 
Maury, Matthew Fontaine 12:198 
Murray, Sir John 13:134-135 
Nansen, Fridtjof 13:188-189 
instrumentation 14:5/-53 
bathyscaphe 3:6 
bathysphere 3:6 
hydrophone 9:407 
JOIDES 10:382 
marine biology 12:127 
Ocean-Drilling Program 14:33 
ocean and sea 14:34-41 
research and educational 
institutions and laboratories 
Scripps Institution of 
Oceanography 16:361 
Woods Hole scientific institutions 
19:412 
technology 14:50-53 
OCELOT 14:53 
OCHER 14:53 
OCHS, ADOLPH SIMON 14:53 
O'CONNELL, DANIEL 14:53 
O'CONNOR, FEARGUS 
Chartism 4:273 
O'CONNOR, FLANNERY 14:53-54 
O'CONNOR, FRANK 14:54 
O'CONNOR, JOHN J. 14:54 
O'CONNOR, SANDRA DAY 14:54 
Supreme Court of the United States 
18:32, 18:35 
OCTANE NUMBER see GASOLINE 
OCTAVE 14:54 
music 13:145 
scale (music) 16:321 


OCTAVIA 14:54 
OCTAVIAN see AUGUSTUS, ROMAN 
EMPEROR 
OCTOBER WAR (1973) 
Arab-Israeli Wars 2:58 
OCTOPUS 14:54-55 
ODA NOBUNAGA see NOBUNAGA 
ODE 14:55 
Persian literature 14:326 
ODENSE (Denmark) 14:55 
DDER-NEISSE LINE 14:55 
ODER RIVER 14:55 
DDESSA (Texas) 14:55-56 
ODESSA (Ukraine) 14:56 
ODETS, CLIFFORD 14:56 
OOETTA 14:56 
ODIN 14:56-57 
OOOACER 14:57 
ODOR see DEODORIZER; FLAVORS AND 
FRAGRANCES; NOSE; SENSES 
AND SENSATION; TASTE AND 
SMELL 
ODORIC OF PORDENONE 14:57 
OOYSSEUS 14:57 
Calypso 4:45 
Ithaca (Greece) 10:289 
Sirens 17:96 
Trojan War 18:346 
DDYSSEY (epic) 14:57 
Homer 9:280 
Lotus-Eaters 11:366 
Odysseus 14:57 
oral literature 14:114 
Trojan War 18:346 
OE KENZABURO 14:57 
OECD see ORGANIZATION FOR 
ECONOMIC COOPERATION AND 
DEVELOPMENT 
OEDIPUS 14:57-58 
Aeschylus 1:116 
Antigone 2:29 
Sophocles 17:193, 17:194 
OEDIPUS COMPLEX see COMPLEX 
(psychology) 
OEDIPUS REX (play) see OEDIPUS 
OEHLENSCHLAGER, ADAM GOTTLDB 
14:58 
OERSTED, HANS CHRISTIAN 
magnetism 12:45 
radio 15:349 
OERTER, AL 14:58 
Olympic Games 14:87 
O’FAOLAIN, SEAN 14:58 
DFF-BROAOWAY THEATER 14:58 
Obie Awards 14:24 
OFF-ROAD RACING 
automobile racing 2:298 
OFFA, KING OF MERCIA 14:58-59 
DFFA’S DYKE 14:59 
OFFENBACH, JACQUES 14:59 
OFFICE OF STRATEGIC SERVICES 


14:59 
OFFSET LITHOGRAPHY 14:59-60 
ink 10:158 
platemaking 15:62-63 
printing 15:230 
OFFSHORE DRILLING see PETROLEUM 
INDUSTRY 
O’FLAHERTY, LIAM 14:60 
OGADEN (Ethiopia) 14:60 
OGDEN (Utah) 14:60 


OGLETHORPE, JAMES 14:60 
Wesley (family) 19:324 
OGD (artificial satellite) 14:60-61 
D’GORMAN, JUAN 14:61 
Mexico City 12:320 
OH, SADAHARU 14:61 
O'HARA, FRANK 14:61 
O'HARA, JDHN 14:61 
O’HIGGINS, BERNARDO 14:61-62 
DHIO 14:62-68 
cities 14:65, 14:67 
See also specific city names 
climate 14:64 
economic activity 14:65-66 
education and cultural activity 
14:65 
See also specific institutions 
flag 14:62 
government 14:67 
history 14:67-68 
Harding, Warren G. 9:135-136 
Northwest Territory 13:390 
land and resources 14:62, 14:64 
manufacturing 14:66 
map 14:63 
people 14:65 
rivers, lakes, and waterways 14:64 
seal, state 14:62 
transportation 14:66, 14:67 
vegetation and animal life 14:64 
OHID COMPANY 14:68 
OHIO COMPANY OF ASSOCIATES 14:68 
Putnam, Rufus 15:304-305 
OHIO RIVER 14:68 
Allegheny River 1:274-275 
OHM 14:68 
OHM, GEORG SIMON see OHM; OHM’S 
LAW 


OHM’S LAW 14-68-69 
circuit, electric 4:397 
impedance 10:55 
OIL see FATS AND OILS; PETROLEUM: 
PETROLEUM INDUSTRY 
OIL-DROP EXPERIMENT see MILLIKAN’S 
OIL-DROP EXPERIMENT 
OIL SHALE see SHALE, OIL 
OIL SPILL 14:69 
salvage, maritime 16:263 
OISTRAKH, DAVID 14:69 
OJIBWA (American Indians) 14:69-70 
totem 18:300 
OJUKWU, CHUKWUEMEKA DDUMEGWU 
14:70 
OKANDGAN (American Indians) 14:70 
OKAPI 14:70 
OKEECHOBEE, LAKE 14:70 
O'KEEFFE, GEORGIA 14:71 
Stieglitz, Alfred 17:370-371 
OKEFENOKEE SWAMP 14:71 
DKEGHEM, JEAN D’ 14:71 
OKHOTSK, SEA DF 14:71 
DKINAWA 14:71-72 
World War II 20:41 
OKLAHDMA 14:72-76 
cities see specific city names 
climate 14:74 
cultural and historic sites 14:74-75 
economic activity 14:75 
flag 14:72 
government 14:75-76 
history 14:76 


land and resources 14:72, 14:74 
map 14:73 
people 14:74-75 
Creek 5:324 
rivers and lakes 14:74 
seal, state 14:72 
vegetation and animal life 14:74 
DKLAHOMA CITY (Oklahoma) 14:76-77 
Oklahoma 14:75 
OKRA 14:77 
OKUMA SHIGENOBU 14:77 
DKVIK (Alaska) 14:77 
Old Bering Sea 14:79 
OLAF |, KING OF NORWAY 14:77 
DLAF 1, KING OF NORWAY 14:77 
OLAF V, KING DF NORWAY 14:78 
OLBERS, HEINRICH see OLBERS’S 
PARADOX 
OLBERS’S PARADOX 14:78 
OLD AGE 14.78-79 
aging 1:171-173 
American Association of Retired 
Persons 1:310 
discrimination 6:160 
Gray Panthers 8:415 
Medicare 12:221 
nursing home 14:9 
pension 14:301 
poverty 15:166 
senility 16:400 
social security 17:150-152 
social and welfare services 17:154- 
155 
OLD BELIEVERS 14:79 
Nikon 13:338 
Russia/Union of Soviet Socialist 
Republics, history of 16:204 
OLD BERING SEA (culture) 14:79 
Okvik 14:77 
“OLD BUDDHA, THE” see CIXI, 
DOWAGER EMPRESS OF CHINA 
(Tz'u-hsi) 
OLO CATHOLICS 14:79 
OLO ENGLISH 14:79 
Alfric 1:108 
Beowulf 3:78 
Cedmon 4:11 
English language 7:54-55 
OLD ENGLISH LITERATURE see 
BEOWULF. ENGLISH 
LITERATURE; EXETER BOOK 
OLD ENGLISH SHEEPOOG 14:79-80 
OLD FAITHFUL 14:80 
geyser 8:290 
OLD IRONSIDES see CONSTITUTION 
DLD MAN AND THE SEA, THE (novel) 
14:80 
OLD PRETENDER see STUART, JAMES 
FRANCIS EDWARD 
OLD PRUSSIAN LANGUAGE see BALTIC 
LANGUAGES 
OLD STONE AGE see PALEOLITHIC 
PERIOD 
OLD TESTAMENT see BIBLE 
DLD VIC THEATRE 14:80 
Guthrie, Sir Tyrone 9:91-92 
OLOENBARNEVELT, JOHAN VAN 14:80 
DLDENBURG (Germany) 14:80 
DLDENBURG, CLAES 14:80-81 
OLDFIELD, BARNEY 14:81 
OLDOWAN see PALEOLITHIC PERIOD 


OLYMPIC GAMES 
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OLDS, RANSOM E. 
automotive industry 2:299 
DLDUVAI GORGE (Tanzania) 14:81 
Australopithecus 2:281 
Homo erectus 9:282 
Homo habilis 9:283-285 
Leakey (family) 11:217-218 
Paleolithic Period 14:202 
OLEANDER 14:81-82 
OLEFIN see ALKENE 
OLEOMARGARINE see MARGARINE 
OLFACTORY SYSTEM see TASTE AND 
SMELL 
OLIGARCHY 14:82 
government 8:380 
OLIGOCENE EPOCH see EARTH, 
GEOLOGICAL HISTORY OF; 
GEOLOGIC TIME 
DLINGO 14:82 
OLIPHANT, PATRICK 14:82 
cartoon (editorial and political) 
4:162 p 
OLIVARES, GASPAR DE GUZMAN, 
CONDE-DUQUE DE 14:82 
OLIVE 14:82-83 
privet 15:236 
OLIVER, ISAAC 
miniature painting 12:377 
OLIVER, KING 14:83 
jazz 10:337 
OLIVIER, LAURENCE KERR, BARON 
OLIVIER OF BRIGHTON 14:83 
acting 1:80 
OLIVINE 14:83-84 
peridot 14:310 
peridotite 14:310 
OLMEC 14:84 
archaeoastronomy 2:73 
archaeology 2:82 
art 
pre-Columbian art and 
architecture 15:/76-178 
La Venta 11:129 
San Lorenzo 16:276 
OLMSTED, FREDERICK LAW 14:84 
landscape architecture 11:161 
OLNEY, RICHARD 14:84 
Pullman Strike 15:294 
OLSEN, TILLIE 14:84 
OLSON, CHARLES 14:84 
OLYMPIA (Greece) 14:85 
Olympic Games 14:86 
Seven Wonders of the World 16:4/2 
OLYMPIA (Washington) 14:85 
OLYMPIC GAMES 14:85-88 
ancient Olympics 14:85-86 
biathlon 3:102 
boxing 
Ali, Muhammad 1:269 
decathlon 
Jenner, Bruce 10:344 
Johnson, Rafer 10:379 
Mathias, Bob 12:189-190 
Thompson, Daley 18:233 
Thorpe, Jim 18:237 
discus throwing 
Oerter, Al 14:58 
diving 
Louganis, Greg 11:367 
McCormick, Patricia 12:9 
figure skating 
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Button, Dick 3:407-408 
Fleming, Peggy 7:338 
Hamill, Dorothy 9:119 
Hamilton, Scott 9:121 
Henie, Sonja 9:202 
gymnastics 9:95-96 
Comaneci, Nadia 5:117 
Korbut, Olga 11:95 
Latynina, Larisa 11:197 
horse show 9:313, 9:314 
Steinkraus, Bill 17:357 
marathon 12:118 
Bikila, Abebe 3:113 
Shorter, Frank 17:58 
Olympia (Greece) 14:85 
Pan-American Games 14:214 
pentathlon 14:302 
Thorpe, Jim 18:237 
shooting (sport) 17:57 
skiing 17:104, 17:105 
Killy, Jean Claude 11:66 
Mahre (brothers) 12:54 
Sailer, Toni 16:239 
Special Olympics 17:291 
speed skating 
Heiden, Eric 9:189 
sports, history of 17:313-314 
swimming 18:65, 18:66 
Fraser, Dawn 8:46 
Spitz, Mark 17:309 


Weissmuller, Johnny 19:315 


tennis 
Graf, Steffi 8:389 
track and field 18:308 
Beamon, Bob 3:19 


Blankers-Koen, Fanny 3:172 


Coe, Sebastian 5:78 
Elliott, Herb 7:13 
Jenner, Bruce 10:344 
Joyner (family) 10:399 
Keino, Kipchoge 11:31 
Koch, Marita 11:91 
Lewis, Carol 11:262 
Moses, Edwin 13:95 
Nurmi, Paavo 14:8 
Owens, Jesse 14:161-162 
Richards, Bob 16:85 
Rudolph, Wilma 16:192 
Ryun, Jim 16:227 
Shorter, Frank 17:58 
Viren, Lasse 19:207 
Zatopek, Emil 20:105 
Ueberroth, Peter 18:403 
water polo 19:277 
weight lifting 19:311 
Alexeyev, Vasily 1:257 
wrestling 20:46-47 
OLYMPIC NATIONAL PARK 
United States 19:38 


OLYMPUS, MOUNT (Greece) 14:88 


OLYNTHUS (Greece) 14:88 
OMAHA (Indian tribe) 14:88-89 
OMAHA (Nebraska) 14:89 
OMAN 14:89-90 

flag 14:89 

history 14:90 


land, people, and economy 14-89-90 


map 14:90 
OMAN, GULF OF 14:90 
Hormuz, Strait of 9:302 
OMAR KHAYYAM 14:90 


FitzGerald, Edward 7:312 
Rubaiyat of Omar Khayyam 16:187 
OMB see MANAGEMENT AND BUDGET, 
U.S. OFFICE OF 
OMBUOSMAN 14:90-91 
New Zealand 13:309 
OMDURMAN (Sudan) 14:91 
OMEN 14:91 
OMNIBUS see BUS 
OMOTIC see AFROASIATIC LANGUAGES 
OMSK (USSR) 14:91 
ON LIBERTY (book) 14:91 
ON-LINE DATABASE AND SERVICE see 
DATABASE 


ON THE ORIGIN OF SPECIES (book) see 


DARWIN, CHARLES; NATURAL 
SELECTION 
ON THE SUBLIME (treatise) see 
LONGINUS 
ONASSIS, ARISTOTLE 14:91 
ONASSIS, JACQUELINE BOUVIER 
KENNEOY 14:91 
vice-president of the United States 
_ rls: to4 
ONATE, JUAN DE 14:91 
ONCHOCERCIASIS see RIVER 
BLINDNESS 
ONCOGENE 14:91-92 
ONCOLOGY 14.92 
cancer 4:95-101 
ONE HUNDRED YEARS OF SOLITUDE 
(novel) 
Garcia Marquez, Gabriel 8:166 
ONEGA, LAKE 14:92 
ONEIDA (American Indians) 14:92 
ONEIOA COMMUNITY 14:92 
Noyes, John Humphrey 13:405 
O'NEILL, EUGENE 14:92-93 
American literature 1:319 
Iceman Cometh, The 10:18 
Long Day’s Journey into Night 
11:354 
Robeson, Paul 16:110 
O'NEILL, THOMAS P. 14:93 
ONIN WAR 
Japan, history of 10:322 
ONION 14:93-94 
leek 11:230 
shallot 17:20 
vegetable 19:135 
ONIZUKA, ELLISON 
Space Shuttle 17:263 
ONONOAGA (American Indians) 14:94 
ONTARIO (Canada) 14:94-98 
cities see specific city names 
cultural attractions and historic 
sites 14:97 
economic activity 14:97-98 
flag 14:94 
government 14:98 
history 14:98 
land and resources 14:96 
map 14:95 
people 14:96-97 
physical features 
Niagara Falls 13:32J 
ONTARIO, LAKE 14:99 
ONTOGENY 14:99 
ONTOLOGY see METAPHYSICS 
ONYCHOPHORAN see PERIPATUS 
ONYX 14:99 


quartz 15:323 
OOGENESIS 
egg 6:354 
OOPHORITIS see MUMPS 
OORT, JAN HENDRIK 14:99 
astronomy and astrophysics 2:226, 
2:229 
comet 5:121 
Galaxy, The 8:146 
OP ART 14:99-100 
Anuszkiewicz, Richard 2:38 
graphic arts 8:403-404 
Vasarely, Victor 19:126-127 
OPAL 14:100 
OPEC see ORGANIZATION OF 
PETROLEUM EXPORTING 
COUNTRIES 
OPEN AOMISSION 14:100 
community and junior colleges 
5:139 
OPEN CLASSROOM 14:100 
free schools 8:53 
OPEN OOOR POLICY 14:100-101 
Hay, John M. 9:164 


OPEN-HEARTH PROCESS see IRON AND 


STEEL INDUSTRY 
OPEN SHOP 14:101 
OPEN THEATER 
Chaikin, Joseph 4:245 
OPERA 14:101-105 
American music 1:323, 1:325 
aria 1:110 
Bayreuth 3:16 
Beijing Opera 3:49 
bel canto 3:50 
Caldwell, Sarah 4:23 
Caruso, Enrico 4:163 
comic opera 9:121 
Converse, Frederick Shepherd 5:231 
Covent Garden 5:308 
French music 8:78 
German and Austrian music 8:259- 
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Gluck, Christoph Willibald 8:330- 
33] 


Glyndebourne Opera Festival 8:332 

Henze, Hans Werner 9:210 

intermezzo 10:185 

Italian music 10:276, 10:277 

La Scala (Italy) 11:128 

Lehmann, Lotte 11:234 

libretto 11:274 

Lully, Jean Baptiste 11:393 

Mahler, Gustav 12:53 

Mascagni, Pietro 12:163 

Massenet, Jules 12:177-178 

Metropolitan Opera 12:303 

Meyerbeer, Giacomo 12:321 

Monteverdi, Claudio 13:58 

Mozart, Wolfgang Amadeus 13:118- 
119 


music 13:148, 13:149 
Mussorgsky, Modest 13:164 
New York City Opera 13:303 
operetta 14:105 

Orff, Carl 14:129 

origins 14:101 

Paisiello, Giovanni 14:189 
Ponchielli, Amilcare 15:122 
Porgy and Bess 15:133 
Puccini, Giacomo 15:287 


recitative 15:405 
Rossini, Giacchino 16:177-178 
San Francisco Opera Association 
16:274 
Santa Fe Opera 16:286 
Scarlatti (family) 16:326 
staging 
Zeffirelli, Franco 20:10 
Strauss, Richard 17:392-393 
Verdi, Giuseppe 19: 149 
verismo 19:150 
Wagner, Richard 19:239-240 
Nibelungenlied 13:322 
Weber, Carl Maria von 19:306 
Weill, Kurt 19:314 
Yuan drama 20:89 
See also other specific composer, 
conductor, opera, opera- 
company, and singer names 
OPERANT CONDITIONING 
behavior modification 3:46 
learning theory 11:219 
Skinner, B. F. 17:108 
Skinner box 17:109 
OPERATING SYSTEM see COMPUTER . 
OPERATION DESERT STORM see GULF | 
WAR | 
OPERETTA 14:105 . 
Friml, Rudolf 8:91 . 
Gilbert and Sullivan 8:304-305 
Herbert, Victor 9:215 
Lehar, Franz 11:234 
libretto 11:274 
Offenbach, Jacques 14:59 
Romberg, Sigmund 16:155 
Strauss (family) 17:392 
OPERON 14:105-106 
gene 8:197 
OPHTHALMOLOGY 14:106 
surgery 18:39 
OPHULS, MARCEL 14:106 
OPHULS, MAX 14:106 
OPIATE RECEPTOR 14:106 
analgesic 1:356 
heroin 9:223 
OPINION POLLS 14:106-107 
Gallup, George 8:153 
public relations 15:285 
OPIUM 14:107 
analgesic 1:356 
codeine 5:78 
heroin 9:223 
morphine 13:85 
poppy 15:127 
OPIUM WARS 14:108 
OPORTO see PORTO (Portugal) 
OPOSSUM 14:108 
OPPENHEIMER, J. ROBERT 14:108-109 
Manhattan Project 12:95 
OPTICAL ACTIVITY 14:109 
polarimeter 15:92 
stereochemistry 17:363-364 
OPTICAL COMMUNICATIONS AND 
STORAGE see COMPACT DISC; 
FIBER OPTICS 
OPTICAL COMPUTING 14:109 
computer 5:152, 5:153, 5:154 
OPTICAL ISOMER see 
STEREOCHEMISTRY | 


OPTICS 14:109-113 
Abbe, Ernst 1:46 


aberration, optical 1:50 
diffraction 6:139, 14:112 
electron optics 6:404 
Foucault, Jean 8:8-9 
Fresnel, Augustin Jean 8:86 
gems 8:194 
geometrical optics 14:111 
Hamilton, Sir William Rowan 9:121 
Helmholtz, Hermann Ludwig 
Ferdinand von 9:196 
history 14:109-111 
index of refraction 10:69 
lens 11:242-243 
mineral identification 12:373-374 
mirror 12:393-394 
Newton, Sir Isaac 13:378 
optical instrumentation 
binoculars 3:121-122 
electron microscope 6:402 
periscope 14:314 
photometer 14:402 
polarimeter 15:92 
polariscope 15:92 
projector 15:243-244 
sextant 17:9 
spectroheliograph 17:291 
spectrophotometer 17:291 
spectroscope 17:291-292 
stereoscope 17:364 
telescope, optical 18:156-160 
physical optics 14:111-112 
interference (physics) 10:181, 
14:112 
polarization 14:/12-113 
prism 15:232 
quantum optics 14:113 
reflection 16:3 
refraction 16:7 
OPTION TRADING 14:113 
futures 8:135 
stock market 17:376-377 
ORACLE 14:113 
ORACLE BONES 14:113 
Anyang (China) 2:38 
ORAIBI (Arizona) 14:113 
ORAL CONTRACEPTIVES see BIRTH 
CONTROL 
ORAL HISTORY 14:113-114 
ethnohistory 7:120 
Federal Writers’ Project 7:230 
history 9:255 
ORAL LITERATURE 14:114 
epic 7:80-81 
folklore 7:379 
folktale 7:379 
ORAN (Algeria) 14:114 
ORANGE (dynasty) 14:114 
Frederick Henry, Prince of Orange 
8:51 
Maurice of Nassau, Prince 12:195 
Nassau (historical region) 13:198 
William Ill, King of England, 
Scotland, and Ireland 19:367 
William Il, King of the Netherlands 
19:368 
William Ill, King of the Netherlands 
19:368 


William |, Prince of Orange (William 
the Silent) 19:368-369 
William Il, Prince of Orange 19:369 
ORANGE (fruit) 14:114-115 


fruits and fruit cultivation 8: 102 
ORANGE FREE STATE (South Africa) 
14:115 
ORANGE RIVER 14:115 
Africa 1:127 
ORANGEMEN 14:115 
ORANGUTAN 14:115-116 
ape 2:41, 2:42 
ORATORIO 14:116 
aria 1:110 
baroque music 2:391 
Carissimi, Giacomo 4:138 
Charpentier, Marc Antoine 4:273 
English music 7:67 
Handel, George Frideric 9:127-128 
libretto 11:274 
ORATORY see RHETORIC AND ORATORY 
ORBITAL 14:116 
ORBITAL ELEMENTS 14:116-117 
perturbation 14:329 
solar system 17:179 
ORBITING ASTRONOMICAL 
OBSERVATORY see OAO 
ORBITING GEOPHYSICAL 
OBSERVATORY see OGO 
ORBITING SOLAR OBSERVATORY see 
0SO 
ORCHESTRA AND ORCHESTRATION 
14:117-118 
Chinese music 4:360 
conducting 5:170-171 
Italian music 10:277 
Japanese music 10:33] 
modern symphony orchestra 14:118 
See also specific conductor and 
orchestra names 
ORCHID 14:118-120 
vanilla 19:122-123 
ORDINANCE OF 1787 see NORTHWEST 
TERRITORY 
ORDINATION see MINISTRY, CHRISTIAN 
ORDNANCE see AMMUNITION: 
ARTILLERY 
ORDOVICIAN PERIOD see EARTH, 
GEOLOGICAL HISTORY OF; 
GEOLOGIC TIME 
ORE DEPOSITS 14:120-123 
azurite 2:318 
bauxite 3:13 
classification 14:120 
distribution 14:120-12/ 
geochemistry 8:223 
igneous rock 10:33 
iron and steel industry 10:241 
metallurgy 12:288-289 
mining and quarrying 12:379 
oceanic mineral resources 14:47-48 
ore reserves and mineral resources 
14:121 
oxide minerals 14:165 
placer deposit 15:35 
political and economic importance 
14:122-123 
research 14:122 
sulfate minerals 18:12 
sulfide minerals 18:12 
sulfur 18:12-13 
vein deposit 19:137 
OREGANO 14:123 
OREGON 14:123-127 
cities 14:126 


See also specific city names 
economy 14:126-127 
flag 14:123 
government and politics 14:127 
history 14:127 
McLoughlin, John 12:27 
Whitman, Marcus 19:354 
map 14:124 
mineral resources 14:125 
people 14:125-126 
physical features 14:123, 14:125 
recreation and tourism 14:126-127 
rivers and lakes 14:125 
Crater Lake 5:320 
Willamette River 19:365 
seal, state 14: 123 
vegetation and animal life 14:125 
OREGON QUESTION 14:127-128 
Polk, James K. 15:101 
San Juan Boundary Dispute 16:276 
United States, history of the 19:56- 
Wy 


Washington (state) 19:266 
OREGON TRAIL 14:128 
Frémont, John C. 8:60 
map 14:128 
Wyoming 20:59 
ORELLANA, FRANCISCO DE 14:128- 
129 


OREOPITHECUS 
primate 15:220 
ORESTEIA (plays) 14:129 
Aeschylus 1:16, 1:117 
Clytemnestra 5:63 
ORESTES 14:129 
Oresteia 14:129 
ORFEO (opera) 
opera 14:10] 
orchestra and orchestration 14:117 
ORFF, CARL 14:129 
ORGAN (biology) see ARTIFICIAL 
ORGANS; TRANSPLANTATION, 
ORGAN; specific organ names 
ORGAN (musical instrument) 14:129- 
131 
Bach, Johann Sebastian 2:324-325 
Bach, Wilhelm Friedemann 2:325 
barrel organ 2:393 
Bull, John (composer) 3:369 
Buxtehude, Dietrich 3:408 
electric organ 6:406 
Fox, Virgil 8:15 
Franck, César 8:36-37 
Frescobaldi, Girolamo 8:86 
Gabrieli (family) 8:140 
history 14:130-131 
mechanism 14:129-130 
organists 3:112 
portative organ 15:136 
Purcell, Henry 15:30/ 
reed organ 15:415 
Sweelinck, Jan Pieterszoon 18:61 
toccata 18:274 
Widor, Charles Marie 19:358 
ORGAN OF CORTI 
ear 6:292 
ORGAN TRANSPLANT see 
TRANSPLANTATION, ORGAN 
ORGANIC CHEMISTRY 14:131-136 
acids and bases 1:75-76 
biochemistry 3:122-124 
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chemical industry 4:287-290 

chemical nomenclature 4:291-292 

chemistry, history of 4:297, 4:299 

compounds see COMPOUNDS, 
CHEMICAL; specific compound 
names 

conjugation 5:187 

cyclic compounds 5:385 

extraction 7:182 

Grignard reagents 9:52-53 

health and environment 14:135 

history 14:131-132 

hydrocarbon 9:397 

pesticides and pest control 14:334- 
336 


petrochemicals 14:342-343 
plastics 15:53-56 
polymerization 15:116-117 
research 14:134-135 
ORGANIC FARMING see GARDENING; 
GREEN REVOLUTION; HEALTH 


FOODS 
ORGANIZATION OF AFRICAN UNITY 
14:13h 


Addis Ababa 1:92 
Africa 1:14] 
Ethiopia 7:118 
ORGANIZATION OF AMERICAN STATES 
14:136-137 
ORGANIZATION FOR ECONOMIC 
COOPERATION AND 
DEVELOPMENT 14:137 
ORGANIZATION OF PETROLEUM 
EXPORTING COUNTRIES 14:137 
Arabs 2:66 
cartel 4:156 
energy sources 7:39 
Middle East 12:349 
petroleum industry 14:350-351 
Yamani, Ahmed Zaki 20:69 
ORGANIZED CRIME 14:137 
Capone, Al 4: 120 
crime 5:331 
Mafia 12:37-38 
RICO Act 16:89 
ORGANO-HALOGEN COMPOUNDS 
pollutants, chemical 15:107 
ORGASM 
Masters and Johnson reports 12:179 
masturbation 12:181 
sexual intercourse 17:12-13 
ORIENT EXPRESS 14:137 
ORIENTAL AMERICANS see ASIAN 
AMERICANS 
ORIENTEERING 14:137 
ORIGAMI see PAPER FOLDING 
ORIGEN 14:138 
atonement 2:254 
Bible 3:106 
ORIGIN OF SPECIES, ON THE see 
DARWIN, CHARLES 
ORIGINAL SIN 14:138 
Augustine, Saint 2:261 
ORINOCO RIVER 14:138 
ORIOLE 14:138 
ORION (astronomy) 14:138-139 
ORION (mythology) 14:139 
ORION NEBULA 14:139 
ORISSA (India) 14:139 
ORKNEY ISLANOS 14:139 
Scapa Flow 16:325-326 
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ORLANDO (Florida) 14:139 
ORLANDO, VITTORIO EMANUELE 
14:139 
Paris Peace Conference 14:248 
World War | 20:23 
ORLEANAIS (France) 14:139-140 
ORLEANS (family) 14:140 
Louis Philippe, King of France 
11:368 
Montpensier, Anne Marie Louise 
_ d'Orléans, Duchesse de 13:61 
ORLEANS (France) 14:140 
ORLEANS, LOUIS PHILIPPE JOSEPH, 
DUC D’ (Philippe Egalité) 
_ 14:140 
ORLEANS, PHILIPPE II, DUC D’ 14:140 
ORLON see SYNTHETIC FIBERS 
ORLOV (family) 14:141 
ORMANOY, EUGENE 14:14] 
ORNITHISCHIA 
dinosaur 6:151-152 
Protoceratops 15:253 
ORNITHOLOGY 14-141 
OROGENY see MOUNTAIN 
OROGRAPHIC PRECIPITATION 
precipitation (weather) 15:184 
OROZCO, JOSE CLEMENTE 14-141 
ORPHEUS 14:141-142 
transmigration of souls 18:322 
ORPHISM (art and literature) 
Apollinaire, Guillaume 2:45 
Delaunay, Robert 6:63 
ORR, BOBBY 14:142 
ORTEGA Y GASSET, JOSE 14:142 
ORTEGA SAAVEDRA, DANIEL 14:142 
Nicaragua 13:324 
Sandinistas 16:282 
ORTHODONTICS 14:142 
ORTHODOX CHURCH 14:142-143 
canon law 4:108, 4:109 
Christianity 4:378 
creed 5:324 
cross 5:346 
doctrines and practices 14:143 
anointing of the sick 2:3 
confession 5:174 
confirmation 5:174-175 
Greek church 
Athenagoras 2:234 
Athos, Mount 2:236 
Michael Cerularius 12:323 
Photius 14:387-388 
history 14:143 
Gregory of Nazianzus, Saint 9:46 
Gregory of Nyssa, Saint 9:46 
Origen 14:138 
icon 10:19-20 
iconoclasm 10:20 
liturgy 11:325 
patriarch 14:267 
Russian church 
Nikon 13:338 
Old Believers 14:79 
Union of Soviet Socialist 
Republics 19:10, 19:11 
Schism, Great 16:330 
structure and organization 14:142- 
143 
World Council of Churches 20:5 
ORTHOGRAPHIC PROJECTION 
mechanical drawing 12:216 


ORTHOPEDICS 14:143-144 
ORTHOPTERA 
praying mantis 15:/75-176 
ORTHORHOMBIC SYSTEM 14:144 
ORTON, JOE 14:144 
ORWELL, GEORGE 14:144 
Nineteen Eighty-Four 13:340-341 
OSAGE (American Indians) 14:144-145 
OSAGE ORANGE 14:145 
OSAKA (Japan) 14:145 
OSBORNE, JOHN 14:145 
OSCAR (statuette) see ACADEMY 
AWARDS 
OSCEOLA (Seminole Indian) 14:145 
Fort Moultrie 7:411 
OSCILLATING THEORY 
cosmology 5:279-280 
OSCILLATOR 14:146 
magnetron 12:48 
radio 15:350 
transmitter 18:324 
OSCILLOSCOPE 14:146 
OSEBERG SHIP BURIAL 14:146 
Vikings 19:20] 
OSHA see OCCUPATIONAL SAFETY AND 
HEALTH ADMINISTRATION 
OSHAWA (Ontario) 14:146 
OSHKOSH (Wisconsin) 14:146 
OSIRIS (Egyptian deity) 14:146 
Abydos 1:61 
OSLER, SIR WILLIAM 14:146-147 
OSLO (Norway) 14:147 
OSMIUM 14:147 
OSMOSIS 14:147-148 
dialysis 6:123 
diffusion 6:140 
OSNABRUCK (Germany) 14:148 
0SO (artificial satellite) 14:148 
OSPREY 14:148-149 
OSS see OFFICE OF STRATEGIC 
SERVICES 
OSSIAN 14:149 
OSTEICHTHYES 14:149 
OSTEND (Belgium) 14:149 
OSTEND MANIFESTO 14:149 
OSTEOARTHRITIS 14:149-150 
arthritis 2:168 
OSTEOMYELITIS 14:150 
OSTEOPATHIC MEDICINE 14:150 
OSTEOPOROSIS 14:150 
hormone, animal 9:302 
menopause 12:261 
OSTIA (Italy) 14:150 
OSTRACODERM 14:150 
OSTRAVA (Czechoslovakia) 14:150-151 
archaeology 2:83 
OSTRICH 14-151 
OSTROGOTHS see GOTHS 
OSTROVSKY, ALEKSANDR 
NIKOLAYEVICH 14:151 
OSTWALD, WILHELM 14:151 
O’SULLIVAN, JOHN L. 
Manifest Destiny 12:95 
OSWALD, LEE HARVEY 14:151-152 
Warren Commission 19:259-260 
OSWALD, SAINT 14:152 
OTEC see OCEAN THERMAL ENERGY 
CONVERSION 
OTHELLO (play) 14:152 
OTIS, ELISHA GRAVES 
elevator 6:415 


OTIS, JAMES 14.152 
writ of assistance 20:50 
OTO (American Indians) 14:152 
OTOLARYNGOLOGY see MEDICINE 
OTOSCLEROSIS 
ear disease 6:293 
OTTAWA (American Indians) 14:152 
Pontiac’s Rebellion 15:122-123 
OTTAWA (Ontario) 14:152-153 
Canada 4:7] 
map 14:153 
Ontario 14:98 
OTTAWA RIVER 14:153 
OTTER 14:153-154 
fishing industry 7:309 
sea otter 16:369 
OTTER HOUND 14:154 
OTTERBEIN, PHILIP WILLIAM 14:154 
OTTO, RUOOLF 14:154 
OTTO |, KING OF GERMANY ANO HOLY 
ROMAN EMPEROR (Otto the 
Great) 14:154 
Germany, history of 8:275, 8:276 
OTTO II, KING OF GERMANY ANO HOLY 
ROMAN EMPEROR 14:154-155 
OTTO III, KING OF GERMANY AND HOLY 
ROMAN EMPEROR 14:155 
OTTO IV, KING OF GERMANY ANO HOLY 
ROMAN EMPEROR 14:155 
OTTO, KING OF GREECE 14:155 
OTTOKAR II, KING OF BOHEMIA 
(Premysl Ottokar) 14:155 
OTTOMAN EMPIRE 14:155-158 
Abd al-Hamid Il, Sultan 1:47 
Arabs 2:63 
Armenia (historic) 2:130 
Asia 2:206, 2:207 
Balkan Wars 2:349-350 
Bulgaria 3:365, 3:367 
caliphate 4:36 
Crimean War see CRIMEAN WAR 
decline 14:156-157 
Eastern Question 6:317 
expansion 14:155-156 
Greece 9:22 
Hungary 9:380 
institutions 14:156 
Islam 10:253 
Islamic art and architecture 10:259 
Istanbul (Turkey) 10:268-269 
Italo-Turkish War 10:278 
Janissaries 10:314 
Lausanne, Treaty of 11:199-200 
Lebanon 11:225 
Mahmud Il, Sultan 12:53 
maps 14:156, 14:157 
Mehmed Il, Sultan 12:243 
Murad |, Sultan 13:131 
Murad Il, Sultan 13:131 
overthrow 14:157-158 
reform attempts 14:157 
Russo-Turkish Wars see RUSSO- 
TURKISH WARS 
Selim |, Sultan of the Ottoman 
Empire 16:390 
Selim Ill, Sultan of the Ottoman 
Empire 16:390 
Suleiman |, Sultan (Suleiman the 
Magnificent) 18://-12 
sultan 18:16 
table 14:156 


Turkey 18:381 
Turks 18:383 
World War | 20:6, 20:14, 20:15, 
20:17, 20:20, 20:23, 20:24 
Young Turks 20:87 
OTTONIAN ART AND ARCHITECTURE 
14:158 
German art and architecture 8:252 
illuminated manuscripts 10:43 
sculpture 16:364 
OTWAY, THOMAS 14.158 
OUAGADOUGOU (Burkina Faso) 14:158 
QUIJA 14:158 
OUR TOWN (play) see WILDER, 
THORNTON 
OUTCAULT, RICHARD FELTON see 
COMIC STRIP 
OUTER MONGOLIA see MONGOLIA 
OUTLAWS 14:159-160 
Bass, Sam 2:414 
Billy the Kid 3:119 
frontier 8:99 
James, Jesse 10:310 
Starr, Belle 17:340 
Tombstone (Arizona) 18:285 
Younger brothers 20:87-88 
OVARY see PREGNANCY AND BIRTH; 
REPRODUCTIVE SYSTEM, 
HUMAN 
OVEN see KILN; MICROWAVE OVEN 
OVENBIRO 14:160 
OVERTURE 14:160 
OVID 14:160 
courtly love 5:306 
Metamorphoses 12:290-291 
OVIEOO (Spain) 14:160-161 
OVIMBUNOU 14:161 
Angola 1:385 
OVIPARITY 14:161 
OVULATION 
menstruation 12:262-263 
OVUM see EGG 
OWEN, OANIEL 14:161 
OWEN, ROBERT 14:161 
New Harmony (Indiana) 13:280 
OWEN, ROBERT DALE 14:161 
OWEN, WILFRED 14:161 
OWEN FALLS DAM 
Uganda 18:405 
OWENS, JESSE 14:161-162 
Olympic Games 14:86 
OWENSBORO (Kentucky) 14:162 
OWL 14:162-163 
OX 14:163 
animal behavior 1:397 
banteng 2:376 
impala 10:54 
OXBOW LAKE 14:163 
OXENSTIERNA, AXEL, COUNT 14:163 
OXFORD (England) 14:163 
OXFORD ENGLISH DICTIONARY, THE 
14:164 
Murray, Sir James 13:134 
OXFORD MOVEMENT 14:164 
catholic 4:194 
England, Church of 7:45 
hymn 9:410 
Keble, John 11:31 
Manning, Henry Edward 12:103 
Newman, John Henry 13:315 
Pusey, Edward Bouverie 15:303-304 


‘ 
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OXFORD UNIVERSITY 14:164 
Bodleian Library 3:195 
British education 3:315, 3:316 
Gibbs, James 
Radcliffe Camera 8:300 
Rhodes scholarships 16:78 
university 19:78 
Wycliffe, John 20:54-55 
OXFORDSHIRE (England) 14:165 
OXIDATION AND REDUCTION 14:165 
bleaches and brighteners 3:173 
electrochemistry 6:395 
electromotive series 6:401 
iron 10:239 
oxygen 14:166 
spontaneous combustion 17:312 
sulfur 18:13 
OXIDE MINERALS 14:165 
corundum 5:27] 
franklinite 8:44-45 
ilmenite 10:45 
limonite 11:299 
magnetite 12:47 
rutile 16:224 
OXIDIZING AGENT see OXIDATION AND 
REDUCTION 
OXUS RIVER see AMU DARYA 
OXYGEN 14:166-168 
anaerobe 1:395 
circulatory system 4:402 
compounds 14:167-168 
discovery 
Priestley, Joseph 15:215 
hypoxia 9:414 
jet propulsion 10:352 
metabolism 12:284-285 
oxidation and reduction 14:165 
oxide minerals 14:165 
oxygen tent 14:168 
ozone 14:169 
photosynthesis 14:167, 14:403-406 
respiratory system 16:55-57 
OXYGEN FURNACE see IRON AND 
STEEL INDUSTRY 
OXYGEN TENT 14:168 
OXYTOCIN see HORMONE, ANIMAL; 
PREGNANCY AND BIRTH 
OYSTER 14:168 
pearls and pearling 14:280 
shellfish 17:34, 17:35 
OYSTERCATCHER 14:168 
02, AMOS 14:169 
OZAKI YUKIO 14:169 
OZARK MOUNTAINS 14:169 
OZAWA, SEIJI 14:169 
OZICK, CYNTHIA 14:169 
OZONE 14:169 
OZONE LAYER 14:169-170 
aerosol 1:113 
Antarctica 2:11 
atmosphere 2:242, 2:246 
fluorine 7:364 
fluorocarbon 7:364-365 
Freon 8:85 : 
refrigeration 16:9 
solar radiation 17:177 
ultraviolet light 18:411 
O2ZU, YASUJIRO 14:170 


P 


P (letter) 14:170 
P-38 LIGHTNING 14:170 
P-40 14:171 
PA HSIEN see BA XIAN (Pa Hsien) 
PA-TA SHAN-JEN see ZHU DA (Chu Ta) 
PABA (para-aminobenzoic acid) 
vitamins and minerals 19:221 
PABST, G. W. 14:171 
PAC see POLITICAL ACTION COMMITTEE 
PACA 14:171 
PACARANA see FALSE PACA 
PACEMAKER, ARTIFICIAL 14:171 
PACHACAMAC (Peru) 14:171 
PACHACUTI 14:171-172 
Inca 10:62 
PACHELBEL, JOHANN 14:172 
PACHER, MICHAEL 14-172 
PACHUCA (Mexico) 14:172 
PACIFIC, BATTLES OF THE 
World War Il 20:34-35 
PACIFIC, WAR OF THE 14:172 
Tacna-Arica Dispute 18:91 
PACIFIC AMERICANS see ASIAN 
AMERICANS 
PACIFIC-ISLANDER AMERICANS see 
ASIAN AMERICANS 
PACIFIC ISLANDS see OCEANIA 
PACIFIC ISLANDS, TRUST TERRITORY 
OF THE 14:172 
Mariana Islands 12:125 
Marshall Islands 12:143 
Palau 14:194 
trust territory 18:360 
PACIFIC OCEAN 14:173-175 
Bismarck Archipelago 3:156 
California, Gulf of 4:35 
China Sea, South 4:347 
climate 14:173 
Cook, James 5:232-235 
economy 14.175 
Galapagos Islands 8:143 
geology 14:173 
history 14:175 
hurricane and typhoon 9:387 
intertidal life 10:199 
Java Sea 10:335 
Juan de Fuca, Strait of 10:399 
Magellan, Ferdinand 12:39 
map 14:174-175 
ocean bottom 14:173 
mid-oceanic ridge 12:339 
Oceania 14:41-44 
Okhotsk, Sea of 14:71 
Puget Sound 15:292 
Sulu Sea 18:16 
Tasman Sea 18:123 
Yellow Sea 20:75 
PACIFISM AND NONVIOLENT 
MOVEMENTS 14:175-177 
Addams, Jane 1:91 
African Americans 1:148 
civil disobedience 5:4 
conscientious objector 5:196-197 
Debs, Eugene V. 6:47 
disarmament 6:159 
Gandhi, Mahatma 8:162-163 
Jainism 10:306 
Kellogg-Briand Pact 11:33 
King, Martin Luther, Jr. 11:70 


League of Nations 11:216-217 
Luthuli, Albert John 11:406 
Rankin, Jeannette 15:387 
Thoreau, Henry David 18:236 
Tolstoi, Count Leo 18:282 
Vietnam War 19:194 
PACINO, AL 14:177 
PACK ICE 14:177-178 
PACKAGING 14:178 
aerosol 1:113 
aluminum 1:292 
cellophane 4:217 
food preservation 7:386 
ink 10:158 
nutrition, human 14:16 
recycling of materials 15:408-409 
PADDLE TENNIS 14:178 
PADDLEFISH 14:179 
PADEREWSKI, IGNACE JAN 14:179 
PADUA (Italy) 14:179 
PADUCAH (Kentucky) 14:179 
PAESTUM (Italy) 14:179 
PAEZ, JOSE ANTONIO 14:179 
PAGAN (Burma) 14:179-180 
Burma 3:386 
Southeast Asian art and 
architecture 15:236, 15:237 
PAGANINI, NICCOLO 14:180 
PAGET, SIR JAMES 14:180 
PAGET’S DISEASE 14:180 
hormone, animal 9:302 


PAGO PAGO (American Samoa) 14:180 


Oceania 14:43 
PAGODA 14:180 
Japanese art and architecture 
10:325, 10:326 
temple 18:171, 18:172 
PAHLAVI see MUHAMMAD REZA SHAH 
PAHLAVI; REZA SHAH PAHLAVI 
PAIGE, SATCHEL 14:180 
PAIK, NAM JUNE 14:180-181 
video art 19:176 
PAIN 14:181 
acupuncture 1:82-83 
analgesic 1:356 
anesthetics 1:377-378 
aspirin 2:212 
headache 9:169 
heartburn 9:179-180 
masochism 12:165 
morphine 13:85 
opiate receptor 14:106 
opium 14:107 
pregnancy and birth 15:189 
TMJ syndrome 18:271 
torture 18:298 
PAINE, JOHN KNOWLES 14:181-182 
PAINE, THOMAS 14.182 
American literature 1:315 
American Revolution 1:329 
Common Sense 5:127 
rationalism 15:392 
PAINT 14:182-183 
tributyl tin 18:338 
PAINTBOX 14:183 
cinematography 4:395 
video technology 19:184 
PAINTED DESERT (Arizona) 14:183 
PAINTED TURTLE 14:183-184 
PAINTING 14:184-189 
abstract art 1:57-58 


abstract expressionism 1:58-60 

action painting 1:81 

African art 1:15] 

African prehistory 1:162 

art 2:146- 158 

art collectors and patrons 2:158- 
159 


art conservation and restoration 
2:159-161 
Art Deco 2:161-162 
Art Nouveau 2:163-165 
Australia 
Nolan, Sidney 13:353 
Austria 
Biedermeier 3:110 
Canada 4:86-88 
Group of Seven 9:61-62 
China 
Chinese art and architecture 
4:349-351 
Dong Qichang (Tung Ch’i-ch’ang) 
6:208 


Qi Baishi (Chi Pai-shih) 15:314 
Shen Zhou (Shen Chou) 17:35 
Shitao (Shih T’ao) 17:52-53 
Zhao Mengfu (Chao Meng-fu) 
20:110 
Zhu Da (Chu Teh) 20:111 
colonial styles in North America 
5:97-98 
cubism 5:365-366 
Dada 5:400-401 
Finland 7:280 
Flemish art and architecture 7:338- 
340 : 
Bruegel (family) 3:337-338 
Teniers, David, the Younger 
18:174 
van Dyck, Sir Anthony 19:116- 
da 


France 
Barbizon school 2:383 
David, Jacques Louis 6:26, 6:27 
Fontainebleau, school of 7:380- 
38] 
French art and architecture 8:61- 
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impressionism 10:56-60 
Le Nain brothers 11:214 
Manet, Edouard 12:92-93 
Signac, Paul 17:73 
Toulouse-Lautrec, Henri de 
18: 301-302 
Utrillo, Maurice 19:104-105 
Valadon, Suzanne 19:108 
Vouet, Simon 19:235 
Watteau, Antoine 19:293 
fresco painting 8:85-86 
genre painting 8:220 
Germany 
Biedermeier 3:110 
Feuerbach, Anselm 7:25] 
German art and architecture 
8:255 
Marc, Franz 12:119 
Great Britain 
Hockney, David 9:263 
Turner, Joseph Mallord William 
18:384-385 
Greece 
Apelles 2:43 
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Greek art 9:31-34 
illuminated manuscripts 10:42-44 
illusionism 10:45 
India 
Mogul art and architecture 13:13- 
14 
Ireland 
Yeats, Jack Butler 20:73 
Israel 
Agam, Yaacov 1:168 
Italy 
futurism 8:135-136 
Italian art and architecture 
10:270, 10:271-273 
Leonardo da Vinci 11:246-248 
Martini, Simone 12:150 
Michelangelo 12:324-327 
Titian 18:266-267 
Veronese, Paolo 19:/57-158 
Japan 
Japanese art and architecture 
10:326, 10:327, 10:330 
Tessai 18:193 
Tohaku 18:277 
Lamaist art and architecture 11:148 
landscape painting 11:161-164 
Latin American art and architecture 
11:185-191 
Mexico 
Orozco, José Clemente 14:14] 
miniature painting 12:377-378 
movements 
Mannerism 12:101-102 
mural painting 13: 131-132 
Netherlands 
Dutch art and architecture 6:276- 
281 
Flemish art and architecture 
7:338-340 
Rembrandt 16:26-27 
Ter Borch, Gerard 18: 186 
Terbrugghen, Hendrick 18:186- 
187 


van Gogh, Vincent 19:117-118 

Vermeer, Jan 19:/5/ 

Weyden, Rogier van der 19:337 
portraiture 15: 138-139 
pre-Columbian art and architecture 

Maya 12:204 
prehistoric art 

Lascaux 11:/80-181 

Les Combarelles 11:253 
realism 15:402 
Russia 

Tchelitchew, Pavel 18:133 

Vrubel, Mikhail Aleksandrovich 

19:236 
Spain 
Goya, Francisco de 8:385-386 
Spanish art and architecture 
17:278-280 

Velazquez, Diego 19: 137-138 

Zurbaran, Francisco de 20:127 
still-life painting 17:371-372 
Sweden 

Zorn, Anders 20:124 
techniques 

chiaroscuro 4:309 

encaustic painting 7:27 

Eyck, Jan van 7:187-188 

gouache 8:378 


impasto 10:54 
tempera 18:166 
watercolor 19:286-287 
United States 1:304-310 
Ashcan school 2:182 
Catlin, George 4: 194 
color-field painting 5:101 
Homer, Winslow 9:280-281 
Marin, John 12:127 
Noland, Kenneth 13:353 
O'Keeffe, Georgia 14: 7] 
Peale (family) 14:277-278 
Shahn, Ben 17:17 
Soyer brothers 17:240 
Stella, Frank 17:357-358 
Stella, Joseph 17:358 
Stettheimer, Florine 17:366 
Thiebaud, Wayne 18:227 
Trumbull, John 18:357-358 
Twachtman, John Henry 18:391 
Vanderlyn, John 19:122 
Weber, Max 19:307 
West, Benjamin 19:324-325 
Whistler, James Abbott McNeill 
19:348-349 
Wood, Grant 19:408 
Wyeth, Andrew 20:55 
vorticism 19:233 
See also other specific art 
movements for names not 
found here; other artist names 
PAISIELLO, GIOVANNI 14:189 
PAISLEY (Scotland) 14:189-190 
PAISLEY (textile) 14:190 
PAISLEY, IAN 14:190 
PAIUTE (American Indians) 14:190 
ghost dance 8:296 
Mountain Meadows Massacre 
13:113 
PAKISTAN 14:190-194 
agriculture 14:191 
cities see specific city names 
climate 14:190 
economic activity 14:191-192 
education and health 14:191 
flag 14:19] 
government 14:191, 14:192 
history 14:193 
Bhutto (family) 3:101 
India-Pakistan Wars 10:82 
Iqbal, Muhammad 10:216-217 
Jinnah, Muhammad Ali 10:364 
Muslim League 13:162-163 
Zia ul-Haq, Muhammad 20:112 
land and resources 14:190 
languages 14:190-191 
Sino-Tibetan languages 17:92-93 
map 14:192 
people 14:190-191 
Baluch 2:363-364 
Kafir 11:5 
Pathan 14:266 
physical features 
Khyber Pass 11:59-60 
Punjab 15:300 
regions see specific names 
religion 14:190-191 
rivers, lakes, and waterways 
Indus 10:135 
vegetation 14:190 
PALACKY, FRANTISEK 14:194 


PALAIC LANGUAGE 
languages, extinct 11:169 
PALAMAS, KOSTIS 14:194 
PALAMEDES 14:194 
PALATINATE 14:194 
Frederick V, Elector 8:51 
PALAU 14:194 
Caroline Islands 4:147 
Pacific Islands, Trust Territory of the 
14:172 
PALE (settlement area) 14:194 
PALEMBANG (Sumatra) 14:194-195 
PALENQUE (Mexico) 14:195 
PALEO-INDIAN CULTURE see NORTH 
AMERICAN ARCHAEOLOGY 
PALEOBOTANY 14:195-196 
paleoclimatology 14:196-197 
paleogeography 14:199 
petrified wood 14:341-342 
PALEOCENE EPOCH see EARTH, 
GEOLOGICAL HISTORY OF; 
GEOLOGIC TIME 
PALEOCLIMATOLOGY 14:196-197 
hydrologic cycle 9:406 
ice ages 10:7-10 
paleogeography 14:200 
pollen stratigraphy 15:104 
PALEOECOLOGY 14:197-198 
fossil record 8:7 
PALEOGEOGRAPHY 14:198-200 
archaeology 2:78 
fossil record 8:8 
paleoclimatology 14:197 
plate tectonics 15:58 
PALEOLITHIC PERIOD 14:200-203 
African prehistory 1:160-161 
agriculture, history of 1:171 
archaeology 2:88 
art 2:146 
Cro-Magnon man 5:338-339 
Levalloisian 11:259 
Mousterian 13:115 
prehistoric art 15:189-191 
prehistoric humans 15:193, 15:198 
technology, history of 18:141 
PALEOMAGNETISM 14:203-204 
Earth, geomagnetic field of 6:301- 
302 


plate tectonics 15:58 
polar wandering 15:92 
radiometric age-dating 15:369 
PALEONTOLOGY 14:204 
Andrews, Roy Chapman 1:374 
Cuvier, Georges, Baron 5:381 
fossil record 8:3-8 
Lartet, Edouard Armand 11:179 
paleobotany 14:195-196 
paleogeography 14:198-200 
Simpson, George Gaylord 17:86 
Teilhard de Chardin, Pierre 18:/5/ 
PALEOZOIC ERA see EARTH, 
GEOLOGICAL HISTORY OF; 
GEOLOGIC TIME 
PALERMO (Italy) 14:204-205 
PALERMO STONE 14:205 
PALESTINE 14:205-207 
Balfour Declaration 2:349 
Bible 
map (time of Jesus) 3:106 
Canaanite civilization 4:63-64 
Capernaum 4:116 


Crusades 5:350-353 
Ebla 6:319 
Galilee 8:147-148 
Gaza Strip 8:186 
Herod (dynasty) 9:222 
history 14:205-207 
Israel 10:263-268 
Israel, Kingdom of 10:268 
Jerusalem 10:348 
Jesus Christ 10:349-350 
Jews 10:357-358, 10:360 
Jordan 10:389-390, 10:392 
Judah, Kingdom of 10:400 
Lachish 11:136 
West Bank 19:326 
World War | 20:17, 20:20, 20:23 
Zionism 20:117-118 
See also ARAB-ISRAELI WARS; 
REFUGEE 
PALESTINE LIBERATION 
ORGANIZATION 14:207-208 
Arab-Israeli Wars 2:59 
Arafat, Yasir 2:68 
Beirut (Lebanon) 3:50 
Lebanon 11:226 
Palestine 14:207 
Syria 18:87 
terrorism 18:192 
PALESTRINA, GIOVANNI PIERLUIGI DA 
14:208 
PALEY, GRACE 14:208 
PALEY, WILLIAM S. 14:208 
radio and television broadcasting 
15:358 
PALISADES 14:208 
sill 17:81 
PALLADIO, ANDREA 14:208-209 
Burlington, Richard Boyle, 3d Earl of 
3:383 


Campbell, Colen 4:61 
classicism 5:36 
house (in Western architecture) 


Jones, Inigo 10:386 

Kent, William 11:40 
PALLADIUM (chemistry) 14:209 
PALLADIUM (mythology) 14:209 
PALLADIUS, SAINT 14:209 
PALLAS’S CAT 14:209 

cat family 4:180 
PALM 14:209-210 

coconut 5:76 

palmetto 14:212 
PALM BEACH (Florida) 14:210 
PALM SPRINGS (California) 14:210 

golf 8:355 
PALM SUNDAY 14:210 
PALMA (Majorca) 14:210 
PALME, OLOF 14:210-211 
PALMER, A. MITCHELL 14:211 
PALMER, ALICE FREEMAN 14:211 
PALMER, ARNOLD 14:211 

golf 8:351 
PALMER, DANIEL DAVID 

chiropractic 4:363 
PALMER, NATHANIEL BROWN 14:211 
PALMER, SAMUEL 14:211 
PALMERSTON, HENRY JOHN TEMPLE, 

3D VISCOUNT 14:211-212 

PALMETTO (palm) 14:212 
PALMISTRY see FORTUNE-TELLING 
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PALMYRA (Syria) 14:212 
Syria 18:85 
Zenobia, Queen of Palmyra 20:108 
PALO ALTO (California) 14:212 
PALO VERDE 14:212 
PALOMAR OBSERVATORY 14:212-213 
Hale, George Ellery 9:112 
observatory, astronomical 14:26 
telescope, optical 
Hale reflector 18:158 
PALOMINO see HORSE 
PALPITATION 14:213 
PALSY 14:213 
PALYNOLOGY see POLLEN 
STRATIGRAPHY 
PAMIRS 14:213 
PAMPAS 14:213 
Argentina 2:104 
South America 17:220 
steppe life 17:362 
PAMPLONA (Spain) 14:213 
PAN (mythology) 14:213-214 
PAN-AMERICAN GAMES 14:214 
PAN AMERICAN HIGHWAY 14:214 
PAN AMERICAN UNION see 
ORGANIZATION OF AMERICAN 
STATES 
PAN-SLAVISM 14:214 
Slavophiles and Westernizers 17:120 
PANAMA 14:214-216 
cities see specific city names 
economic activity 14:215 
flag 14:215 
government 14:215 
history 14:215-216 
New Granada 13:275 
Noriega, Manuel Antonio 13:357 
Torrijos Herrera, Omar 18:296 
land and people 14:214-215 
map 14:216 
Panama Canal Zone 14:217-218 
PANAMA, ISTHMUS OF 14:216 
PANAMA CANAL 14:216-217 
Bunau-Varilla, Philippe Jean 3:373 
Hay-Pauncefote Treaty 9:164-165 
PANAMA CANAL ZONE 14:217-218 
Panama 14:214, 14:215 
PANAMA CITY (Panama) 14:218 
PANCREAS 14:218 
diabetes 6:121 
endocrine system 7:33, 7:34 
endocrine system, diseases of the 
7:36 
human body 9:365, 9:368 
insulin 10:172 
pancreatitis 14:218-219 
PANCREATITIS 14:218-219 
PANDA 14:219 
PANDORA 14:219 
PANGEA see CONTINENTAL DRIFT; 
PALEOGEOGRAPHY 
PANGOLIN 14:219-220 
PANIC, FINANCIAL 14:220 
Black Friday 3:161 =~ 
See also DEPRESSION OF THE 1930s 
PANIC, PSYCHOLOGICAL 
anxiety 2:38 
PANKHURST (family) 14:220 
PANOFSKY, ERWIN 14:220 
PANPIPES 14:220-221 
African music 1:158 


PANSOPHISM 
Comenius, John Amos 5:119 
PANSY 14:221 
PANTHEISM 14:221 
PANTHEON (Paris) 
French art and architecture 8:64 
PANTHEON (Rome) 14:221-222 
dome 6:199 
temple 18:170 
PANTHER see CAT; LEOPARD 
PANTOMINE see MIME AND PANTOMIME 
PANTOTHENIC ACID 
vitamins and minerals 19:219-220 
PAOLI, PASQUALE 14:222 
PAP TEST 14:222 
cancer 4:99, 4:100 
PAPACY 14:222-226 
Benedict XIll, “Antipope” 3:70 
bull, papal 3:369 
Cardinals, College of 4:132 
coronation 5:264 
Crusades 5:351, 5:353 
encyclical 7:28 
Holy Roman Empire 9:277-278 
infallibility 10:143 
Joan, Pope 10:364 
Middle Ages 12:342-343 
Papal States 14:226 
popes (table) 14:224-225 
Schism, Great 16:330-331 
Sistine Chapel 17:97 
ultramontanism 18:409 
See also specific pope names 
PAPAGO (American Indians) 14:226 
women in Society 19:402 
PAPAL STATES 14:226 
Italy, history of 10:286 
Lombards 11:347 
Pepin the Short, King of the Franks 
14:302 
PAPANDREOU, ANDREAS 14:226 
PAPANEK, VICTOR 
industrial design 10:138 
PAPAW 14:226-227 
PAPAYA 14:227 
PAPEN, FRANZ VON 14:227 
PAPER 14:227-229 
cellulose 4:218 
history 
papyrus 14:232-233 
parchment 14:243 
paper folding 14:229-230 
papier-maché 14:230 
production 
modern production 14:228-229 
watermark 19:290 
PAPER FOLDING 14:229-230 
PAPERBACK BOOKS 
publishing 15:285-286 
PAPIER-MACHE 14:230 
PAPILLOMA 14:230 
skin diseases 17:107 
PAPILLON (dog) 14:230 
PAPINEAU, LOUIS JOSEPH 14:231 
Canada, history of 4:78-79 
Rebellions of 1837 15:404 
PAPP, JOSEPH 14:231 
PAPRIKA see PEPPER (VEGETABLE) 
PAPUA NEW GUINEA 14:231-232 
Admiralty Islands 1:96 
cannibalism 4:104 


flag 14:23] 
history and government 14:231, 
14:232 
land, people, and economy 14:231- 
232 
Arapesh 2:69 
Kula Ring 11:115-116 
map 14:232 
New Guinea 13:275 
New Ireland 13:280 
regions 
Bismarck Archipelago 3:156 
PAPUAN LANGUAGES see OCEANIA, 
LANGUAGES OF 
PAPYRUS 14:232-233 
illuminated manuscripts 10:43 
paper 14:227 
PARA-AMINOBENZOIC ACID see PABA 
(para-aminobenzoic acid) 
PARABLE 14:233 
Jesus Christ 10:350 
PARABOLA 14:233 
conic section 5: 185 
PARACAS (Peru) 14:233 
Nazca 13:229 
pre-Columbian art and architecture 
15: 180 
PARACELSUS 14:233-234 
alchemy 1:244 
sylph 18:76 
PARACHUTE 14:234 
aerial sports 1:110 
airborne troops 1:198 
skydiving 17:111 
PARADISE LOST (epic poem) 14:234 
Milton, John 12:367, 12:368 
PARADOX (literature) see FIGURES OF 
SPEECH 
PARADOX (mathematics) 14:234-235 
Zeno’s paradoxes 20:108 
PARAGUAY 14:235-237 
cities see specific city names 
economic activity 14:235, 14:236- 
237 


flag 14:235 
government 14:235, 14:237 
history 14:237 
Lopez, Francisco Solano 11:359 
Stroessner, Alfredo 17:398 
Triple Alliance, War of the 18:343 
land and resources 14:235 
map 14:236 
people 14:235-236 
Guarani 9:71-72 
rivers, lakes, and waterways 
Paraguay River 14:237 
PARAGUAY RIVER 14:237 
PARAGUAYAN WAR see TRIPLE 
ALLIANCE, WAR OF THE 
PARAKEET 14:237-238 
parrot 14:254 
PARALEGAL SERVICES 14:238 
PARALLAX (astronomy) 14:238 
Bessel, Friedrich 3:94 
Galileo Galilei 8:148 
star 17:335 
PARALLEL LIVES (biography) 
Plutarch 15:73 
PARALLEL POSTULATE 
non-Euclidean geometry 13:355 
PARALLEL PROCESSING 14:238-239 


computer language 5:161 
PARALLELOGRAM 14:239 

rectangle 15:408 
PARALYSIS 14:239 

palsy 14:213 

poliomyelitis 15:95 

stroke 17:398 
PARAMAGNETISM 

magnetism 12:46 
PARAMARIBO (Suriname) 14:239 
PARAMECIUM 14:239 

Protozoa 15:254, 15:255, 15:256 
PARAMEDIC 14:239-240 
PARANA (Argentina) 14:240 
PARANA RIVER 14:240 
PARANASAL SINUS see SINUS 
PARANOIA 14:240 
PARANTHROPUS 

Australopithecus 2:282 
PARAPSYCHOLOGY 14:240-241 

extrasensory perception 7:186 

spiritualism 17:308 
PARASITE 14:241 

amphipod 1:351 

ant 2:5-6 

Cnidosporidia 5:63 

flatworm 7:335 

flea 7:337 

fluke 7:362 

louse 11:38] 

parasitic diseases 14:241-243 

pinworm 15:20 

spiny-headed worm 17:307 

Sporozoa 17:313 

symbiosis 18:76 ; 

tapeworm 18://5-116 

tick 18:248-249 

Trichomonas 18:338 

virus 19:214-217 

worm 20:44 
PARASITIC DISEASES 14:241-243 

anthelmintic drugs 2:16 

diseases, animal 6:163 

eye worm 7:192 

filariasis 7:262-263 

hookworm 9:293-294 

infectious diseases 10:146 

lyme disease 11:411 

malaria 12:64-65 

mange 12:93 

protozoal diseases 15:256-257 

toxoplasmosis 18:306 

trichinosis 18:338 

trypanosomiasis 18:360 

tsetse fly 18:360-361 

worm 20:44 

zoonoses 20:124 
PARATHYROID 14:243 

endocrine system 7:33, 7:34 

endocrine system, diseases of the 

7:35 

PARATROOPS see AIRBORNE TROOPS 
PARCHMENT 14:243 

paper 14:227 
PARDON 14:243 
PARENT 14:243 

adolescence 1:97 

adoption and foster care 1:98 

day-care center 6:33 

family 7:206 

genetics 8:214-215 
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PARENTS AND TEACHERS, NATIONAL CONGRESS OF 


marriage 12:136-137 
nuclear family 13:408 
sexual development 17:10-11 
surrogate motherhood 18:43 
See also PREGNANCY AND BIRTH 
PARENTS AND TEACHERS, NATIONAL 
CONGRESS OF 14:243 
PARETO, VILFREDO 14:243-244 
elites 7:6 
PARICUTIN (Mexico) 14:244 
PARIS (France) 14:244-246 
art and architecture 
Arc de Triomphe de l’Etoile 2:71 
Beaubourg 3:25 
Eiffel Tower 6:373-374, 7:137 
French art and architecture 8:66 
Garnier, Jean Louis Charles 8:175 
Haussmann, Georges Eugene, 
Baron 9:156 
Louvre 11:382 
Notre Dame de Paris 13:397 
Paris Opéra 8:66, 14: 104 
Bastille 2:415 
fashion design 7:218-220 
government 14:246 
history 14:246 
university 19:78 
landmarks 14:246 
See also subheading art and 
architecture above 
map 14:245 
photography 
Atget, Eugene 2:233 
Brassai 3:283 
subway 17:41], 17:412 
Metro 2: 164 
transportation 14:246 
Tuileries 18:366 
urban planning 19:91 
PARIS (mythology) 14:246-247 
Aphrodite 2:44 
Trojan War 18:346 
PARIS, TREATIES OF 14:247 
American Revolution 1:337 
French and Indian Wars 8:73 
Quebec 15:329 
Spanish-American War 17:276 
Vietnam War 19:197 
PARIS, UNIVERSITIES OF 14:247 
PARIS OBSERVATORY 14:247 
PARIS PEACE CONFERENCE 14:248 
Clemenceau, Georges 5:41 
Fourteen Points 8:13 
Germany, history of 8:282 
Lansing, Robert 11:171 
Orlando, Vittorio Emanuele 14:139 
World War | 20:23-24 
World War Il 20:25 
PARITY (economics) 14:248 
PARITY (physics) 14:248-249 
symmetry (physics) 18:77 
PARK CHUNG HEE 14:249 
PARKER, ALTON BROOKS 14:249 
PARKER, BONNIE see BARROW, CLYDE 
PARKER, CHARLIE 14:249 
bebop 3:28 
jazz 10:338 
PARKER, DOROTHY 14:249 
PARKER, ELY S. 14:249 
PARKER, FRANCIS WAYLAND 14:249- 
250 


PARKER, MATTHEW 14:250 
PARKER, QUANAH 14-250 
PARKER, ROBERT LEROY see CASSIDY, 
BUTCH 
PARKER, THEODORE 14:250 
transcendentalism 18:316, 18:317 
PARKES, SIR HENRY 14:250 
PARKINSON’S DISEASE 14:250 
PARKINSON’S LAW 14:250 
PARKMAN, FRANCIS 14:250-251 
PARKS, ROSA 
integration, racial 10:175 
PARLEMENT 14:251 
Louis XVI, King of France 11:372 
PARLIAMENT 14:251-252 
Burke, Edmund 3:380 
Charles |, King of England, Scotland, 
and Ireland 4:264 
Cromwell, Oliver 5:343 
democracy 6:73, 6:74 
English Civil War 7:52-53 
Great Britain 
Westminster Palace 11:349 
Great Britain, history of 9:6 
Inter-Parliamentary Union 10:178- 
179 
prime minister 15:220-221 
PARLIAMENTARY PROCEDURE 14:252 
cloture 5:57 
Reed, Thomas B. 15:415 
PARMA (Italy) 14:252 
PARMENIDES 14:252-253 
Eleatic School 6:385 
PARMIGIANINO 14:253 
Mannerism (art) 12:102 
PARNASSIANS (literary group) 14:253 
Gautier, Théophile 8:184 
Leconte de Lisle, Charles Marie 
11:227 
Sully Prudhomme 18:16 
Verlaine, Paul 19:150-151 
PARNASSUS 14:253 
PARNELL, CHARLES STEWART 14:253- 
254 
Home Rule Bills 9:279 
PAROCHIAL SCHOOLS see PRIVATE 
SCHOOLS 
PARODY (literature) 14:254 
burlesque and travesty 3:383 
See also SATIRE 
PAROLE 14:254 
prison 15:233, 15:234 
PAROUSIA see SECOND COMING OF 
CHRIST 
PARROT 14:254-255 
cockatoo 5: 74 
macaw 12:6 
parakeet 14:237-238 
PARROT FEVER see PSITTACOSIS 
PARROT FISH 14:255 
PARRY, MILMAN 
oral literature 14:114 
PARRY, SIR WILLIAM EDWARD 14:255 
Arctic 2:100 
PARSEC see DISTANCE, 
ASTRONOMICAL 
PARSIFAL 14:255 
Wolfram von Eschenbach 19:401 
PARSIMONY, PRINCIPLE OF see 
OCCAM’S RAZOR 
PARSIS 14:255-256 


Zoroastrianism 20:124 
PARSLEY 14:256 
PARSNIP 14:256 
vegetable 19: 135 
PARSONS, SIR CHARLES ALGERNON 
ship 17:49 
PARSONS, TALCOTT 14:256 
sociology 17:166 
status 17:349 
PARTCH, HARRY 14:256 
PARTHENOGENESIS 14:256-257 
bee 3:36 
fish 7:303 
PARTHENON (Athens) see ACROPOLIS 
PARTHIA 14:257 
Arsacids 2:145-146 
Asia 2:204 
Persia, ancient 14:321 
PARTICIPLE see PARTS OF SPEECH 
PARTICLE ACCELERATOR see 
ACCELERATOR, PARTICLE 
PARTICLE DETECTOR see DETECTOR, 
PARTICLE 
PARTICLEBOARD 
wood 19:408 
PARTICLES, FUNDAMENTAL see 
FUNDAMENTAL PARTICLES 
PARTISAN RANGERS 
Mosby, John Singleton 13:92 
PARTRIDGE 14:257 
PARTS OF SPEECH 14:257-258 
lexicology and lexicography 11:265 
syntax 18:81 
PARVOVIRUS 14:258 
diseases, animal 6:162 
fifth disease 7:259 
PASADENA (California) 14:258 
PASCAL (computer language) 
* ADA 1:83 
computer languages 5:161 
PASCAL, BLAISE 14:258-259 
adding machine 1:92 
computer 5:/45, 5:146, 5:161 
French literature 8:74 
PASCAL’S LAW 14:259 
hydraulic systems 9:396-397 
PASCHAL II, POPE 14:259 
PASHTUN see PATHAN 
PASIC, NIKOLA 14:259 
PASOLINI, PIER PAOLO 14:259 
PASSACAGLIA AND CHACONNE 14:259- 
260 
PASSAGE, RITES OF 14:260-261 
circumcision 4:404 
funeral customs 8:117-118 
Gennep, Arnold van 8:219 
marriage 12:136 
primitive religion 15:222 
young people 20:86 
PASSAIC (New Jersey) 14:261 
PASSAMAQUODDY (American Indians) 
14:261 
PASSERINES see PERCHING BIRDS 
PASSION CYCLE 14:261 
PASSION PLAY see MEDIEVAL DRAMA 
PASSIONFLOWER 14:261-262 
PASSIVE RESISTANCE see CIVIL 
DISOBEDIENCE 
PASSIVE SMOKE 
smoking 17:133 
PASSOVER 14:262 


Easter 6:315 
seder 16:381 
PASSPORT 14:262 
PASTA 14:262-263 
PASTEL 14:263 
Degas, Edgar 6:60 
PASTERNAK, BORIS 14:263-264 
PASTEUR, LOUIS 14:264 
biology 3: 130 
medicine, history of 12:223 
optical activity 14:109 
pasteurization 14:264-265 
Protozoa 15:256 
rabies 15:339 
spontaneous generation 17:312 
stereochemistry 17:363 
PASTEURIZATION 14:264-265 
bacteria 2:330 
beer 3:39-40 
milk 12:359 
Pasteur, Louis 14:264 
PASTORAL LITERATURE 14:265 
eclogue 6:324 
idyll 10:29-30 
Tasso, Torquato 18:124-135 
Theocritus 18:217 
PASTRY see CAKE AND PASTRY 
PATAGONIA 14:265 
PATENT 14:265 
automotive industry 2:299 
invention 10:202 
perpetual motion machine 14:318 
public domain 15:284 
PATENT DUCTUS ARTERIOSUS 
heart diseases 9:178 
PATER, WALTER 14:265-266 
aestheticism 1:117 
criticism, literary 5:337 
PATERNOSTER see LORD'S PRAYER 
PATERSON (New Jersey) 14:266 
PATERSON, WILLIAM 14:266 
PATHAN 14:266 
Afghanistan 1:120, 1:122 
PATHET LAO 14:266-267 
communism 5:137 
Vietnam War 19:193, 19:197 
PATHOLOGY 14:267 
autopsy 2:304 
forensic science 7:403 
medicine 12:225-226 
Paget, Sir James 14:180 
PATMAN, WRIGHT 14:267 
PATON, ALAN 14:267 
Cry, the Beloved Country 5:354 
PATRAS (Greece) 14:267 
PATRIARCH 14:267 
Eastern Rite churches 6:317 
Orthodox church 14:142-143 
PATRICIANS 14:267 
PATRICK, SAINT 14:268 
shamrock 17:2] 
PATRILINEAL see LINEAGE 
PATRISTIC LITERATURE 14:268 
PATRONAGE 14:268 
civil service 5:8 
Hatch Act 9:154 
Jackson, Andrew 10:299 
Marcy, William L. 12:122 
Pendleton, George Hunt 14:29] 
political campaign 15:97 
president of the United States 
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15:204 REACTION PECCARY 14:282-283 Lysander 11:415 
PATRONS see ART COLLECTORS AND PEA 14:276 PECHSTEIN, MAX 14:283 Nicias 13:327 
PATRONS furze 8:132 PECK Pericles 14:310 

PATROONS 14:268 heredity 9:218, 9:219 weights and measures 19:313 Sparta (Greece) 17:288 
Van Rensselaer (family) 19:119 lupine 11:402 PECK, GREGORY 14:283 Thucydides 18:24] 

PATTERN RECOGNITION 14:268-269 Mendel, Gregor Johann 12:256 PECKINPAH, SAM 14:283 PELOPONNESUS (Greece) 14:289 
artificial intelligence 2:174-175 mesquite 12:282 PECOS BILL 14:283 Aegean civilization 1:105-108 
cognitive psychology 5:82 mimosa 12:370-371 PECOS RIVER 14:283 PELOPS 14:289 
image processing 10:47 palo verde 14:212 PECS (Hungary) 14:283 PELTIER EFFECT 

PATTERSON (family) 14:269 sweet pea 18:62 PECTIN 14:283 thermoelectricity 18:224 


PATTERSON, FLOYD 14:269 
PATTON, GEORGE S. 14:270 
World War Il 20:37, 20:38 
PAUL, SAINT 14:270-271 
Bible 3:104, 3:105 
Ephesus 7:80 
grace 8:387 
original sin 14:138 
Pauline epistles 14:270-271 
Corinthians, Epistles to the 5:257 
Ephesians, Epistle to the 7:79-80 
Galatians, Epistle to the 8:144 
Hebrews, Epistle to the 9:185 
Philemon, Epistle to 14:365 
Philippians, Epistle to the 14:369 
Thessalonians, Epistles to the 
18:227 
Timothy, Epistles to 18:259 
Titus, Epistle to 18:270 
Timothy, Saint 18:259 
women in society 19:403-404 
PAUL, ALICE 14:271 
PAUL, KING OF GREECE 14:271-272 
PAUL OF THE CROSS, SAINT 14:272 
PAUL |, EMPEROR OF RUSSIA 14:272 
PAUL Ill, POPE 14:272 
Counter-Reformation 5: 301 
PAUL VI, POPE 14:272 
PAULI, WOLFGANG 14:272-273 
atom 2:249 
electron 6:401 
exclusion principle 7:167 
neutrino 13:263 
PAULICIANS 14:273 
Bogomils 3:198 
PAULING, LINUS CARL 14.273 
PAUNCEFOTE, SIR JULIAN see HAY- 
PAUNCEFOTE TREATY 
PAUSANIAS (Spartan general) 14:273 
PAVAROTTI, LUCIANO 14:273-274 
opera 14:103 
PAVIA (Italy) 14:274 
PAVLOV, IVAN PETROVICH 14:274 
PAVLOVA, ANNA 14:274-275 
ballet 2:352 
PAWNBROKER 14:275 
PAWNEE (American Indians) 14:275 
ghost dance 8:296 
PAWTUCKET (Rhode Island) 14:275 
PAXTON, SIR JOSEPH 14:275 
Crystal Palace 2:156 
PAY TELEVISION see CABLE TV 
PAYTON, WALTER 14:275 
football 7:392 
PAZ, OCTAVIO 14:275 
PAZ ESTENSSORO, VICTOR 14:275 
PBS see RADIO AND TELEVISION 
BROADCASTING; TELEVISION, 
NONCOMMERCIAL 
PCB see POLLUTANTS, CHEMICAL 
PCR see POLYMERASE CHAIN 


tallow tree 18:101 

vegetable 19: 134 

vetch 19:162 
PEABODY, ELIZABETH 14:276 
PEABODY, GEORGE 14:276 
PEACE 

Nobel Prize winners (table) 13:349- 
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Suttner, Bertha von 18:49 
United Nations 19:30 
See also ARMS CONTROL; PACIFISM 
AND NONVIOLENT MOVEMENTS 
PEACE CORPS 14:276 
PEACE PIPE see CALUMET 
PEACE RIVER 14:276 
PEACH 14:276-277 
PEACOCK 14:277 
PEACOCK, THOMAS LOVE 14:277 
PEALE (family) 14:277-278 
American art and architecture 
1:304-305 
miniature painting 12:378 
PEANUT 14:278 
agriculture, history of 1:179 
fats and oils 7:222 
PEAR 14:279 
PEARL HARBOR 14:279-280 
United States, history of the 19:66 
World War Il 20:30, 20:31, 20:32 
Yamamoto lsoroku 20:69 
PEARLS AND PEARLING 14:280 
mother-of-pearl 13:101 
PEARS, PETER 
Britten, Benjamin 3:319 
PEARSON, DREW 14:280 
PEARSON, KARL 14:280-281 
PEARSON, LESTER B. 14:281 
Canada, history of 4:85 
PEARY, ROBERT EDWIN 14:281 
Arctic 2:10 
PEASANT 14:281-282 
farms and farming 7:215 
fellahin 7:234 
kulaks 11:116 
manorialism 12:103-104 
Millet, Jean Francois 12:364-365 
PEASANTS’ REBELLION (Russia) 
Pugachev, Yemelian Ivanovich 
15:292 
PEASANTS’ REVOLT (England) 14:282 
PEASANTS’ REVOLT (France) 
Jacquerie 10:304 
PEASANTS’ WAR (Germany) 14:282 
Miinzer, Thomas 13:130 
PEAT 14:282 
coal and coal mining 5:65 
energy sources 7:39 
swamp, marsh, and bog 18:53 
PEAT MOSS 14:282 
PECAN 14:282 
nut 14:10 


jam and jelly 10:307 
PEOIATRICS 14:283-284 
medicine 12:224 
Spock, Benjamin 17:310 
PEOOPHILIA 14:284 
PEDRO see PETER for Spanish and 
Portuguese kings of this name 
PEDRO |, EMPEROR OF BRAZIL 14:284 
PEORO II, EMPEROR OF BRAZIL 
14:284 
PEEL, SIR ROBERT 14:284-285 
Conservative parties 5:201 
PEEPING TOM 
Godiva, Lady 8:339 
PEERAGE see TITLES OF NOBILITY AND 
HONOR 
PEGASUS 14:285 
PEGMATITE 14:285 
mica 12:323 
PEGU (Burma) 14:285 
PEI, |. M. 14:286 
Louvre 11:382 
PEIPUS, LAKE 14:286 
PEIRCE, CHARLES SANDERS 14:286 
communication 5:130 
pragmatism 15:173 
PEISISTRATUS 14:286 
PEIXOTO, FLORIANO 14:286 
PEKING (China) see BEVING (Peking) 
(China) 
PEKING MAN 14:286-287 
anthropology 2:20 
China, history of 4:340 
Homo erectus 9:282-283 
Teilhard de Chardin, Pierre 18:15] 
PEKING OPERA see BEING OPERA 
PEKING UNIVERSITY see BEUING 
UNIVERSITY 
PEKINGESE 14:287 
PELAGIANISM 14-287 
Augustine, Saint 2:261 
PELE (athlete) 14:287 
soccer 17:147 
PELE (mythology) 14:287 
PELECYPODA see BIVALVE 
PELEE, MOUNT 14:287 
PELHAM, HENRY 14:287-288 
Newcastle, Thomas Pelham-Holles, 
Ist Duke of 13:310 
PELICAN 14:288 
PELLA (Greece) 14:288 
PELLAGRA see NUTRITIONAL- 
DEFICIENCY DISEASES 
PELLAN, ALFRED 
Canadian art and architecture 4:88 
PELLEGRINI, CARLO 
Wilde, Oscar 19:360 
PELLI, CESAR ANTONIO 14:288 
PELOPONNESIAN WAR 14:288-289 
Alcibiades 1:244 
Aristophanes 2:113 


PELVIC INFLAMMATORY DISEASE 
urogenital diseases 19:94 
PELVIS 14:289 
skeleton, human 17:102, 17:103 
PEMBA (Tanzania) 14:289-290 
PEMBROKE WELSH CORGI 14:290 
PEMBROKESHIRE see DYFED (Wales) 
PEN 14:290 
drawing 6:233 
ink 10:158 
PENAL COLONY 
Australia 2:277-278 
Gulag 9:85 
Siberia (USSR) 17:66 
PENANCE see CONFESSION (religion) 
PENANG (Malaysia) 14:290 
PENATES 14:291 
PENCIL 14:291 
PENDERECKI, KRZYSZTOF 14:291 
PENDERGAST, THOMAS JOSEPH 14:291 
PENDLETON, EOMUNO 14:291 
PENDLETON, GEORGE HUNT 14:291 
PENDULUM 14:291 
clocks and watches 5:53, 5:54 
Foucault pendulum 8:9 - 
motion, harmonic 13:102 
PENELOPE 14:291 
Odysseus 14:57 
PENGUIN 14:292 
Antarctica 2:10, 2:12 
PENICILLIN 14:292-293 
antibiotics 2:24, 2:25, 2:26 
Fleming, Sir Alexander 7:338 
fungi 8:12] 
PENINSULAR CAMPAIGN 14:293 
Civil War, U.S. 5:17-18 
McClellan, George B. 12:9 
PENINSULAR WAR see NAPOLEONIC 
WARS 

PENIS see CIRCUMCISION; 
REPRODUCTIVE SYSTEM, 
HUMAN; SEXUAL INTERCOURSE 

PENN, ARTHUR 14:293 

PENN, WILLIAM 14:293 
Pennsylvania 14:299 
United States, history of the 19:50 

PENNACOOK (American Indians) 

14:293-294 
PENNEY, J.C. 14:294 
PENNINES 14:294 
PENNSYLVANIA 14:294-299 
agriculture 14:297-298 
cities see specific city names 
climate 14:294-295 
economic activity 14:295, 14:297- 
298 

education 14:297 

energy 14:298 

flag 14:295 

government and politics 14:295, 
14:298 
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history 14:298-299 
Cameron, Simon 4:57 
Franklin, Benjamin 8:42-44 
Friends, Society of 8:90 
Mason-Dixon Line 12:166 
Meadowcroft Rockshelter 12:210 
Mifflin, Thomas 12:353 
New Sweden 13:292 
Penn, William 14:293 
United States, history of the 19:50 
Whiskey Rebellion 19:348 
land and resources 14:294-295 
map 14:296 
mining 14:298 
people 14:295, 14:297 
Pennsylvania Dutch 14:300 
rivers, lakes, and waterways 14:294 
Susquehanna River 18:48 
seal, state 14:295 
tourism 14:298 
vegetation and animal life 14:295 
PENNSYLVANIA, UNIVERSITY OF 
14:299-300 
PENNSYLVANIA ACADEMY OF THE FINE 
ARTS 14:300 
academies of art 1:64 
PENNSYLVANIA DUTCH 14:300 
PENNSYLVANIAN PERIOD see 
GEOLOGIC TIME 
PENNYFARTHING 
bicycle 3:108 
PENOBSCOT (American Indians) 
14:300-301 
PENDBSCOT RIVER 14:301 
PENROSE, ROGER 
gravitational collapse 8:414 
PENSACOLA (Florida) 14:30] 
PENSEES, LES (book) see PASCAL, 
BLAISE 
PENSION 14:301 
social security 17:150-152 
Townsend, Francis Everett 18:305 
PENTAGON, THE 14:301-302 
Defense, U.S. Department of 6:58-59 
PENTAGON PAPERS 14:302 
censorship 4:226 
freedom of the press 8:55 
New York Times, The 13:304 
PENTANE 14:302 
PENTATEUCH see BIBLE; TORAH 
PENTATHLON 14:302 
Thorpe, Jim 18:237 
PENTECOST 14:302 
PENTECOSTALISM 14:302 
charismatic movement 4:261-262 
tongues, speaking in 18:287 
PENTLANDITE 14:302-303 
PENTODE 
electron tube 6:404-405 
PENZIAS, ARNO see WILSON, ROBERT 
W., AND PENZIAS, ARNO A. 
PEDNY 14:303 
PEOPLE’S REPUBLIC OF CHINA see 
CHINA; CHINA, HISTORY OF 
PEOPLE’S TEMPLE see JONESTOWN 
(Guyana) 
PEDRIA (lilinois) 14:303 
PEPIN THE SHORT, KING DF THE 
FRANKS 14:303 
Carolingians (dynasty) 4:148-149 
Lombards 11:347 


PEPPER (spice) 14:303 
PEPPER (vegetable) 14:304 
vegetable 19: 134 
PEPPERMINT 14:304 
PEPPERRELL, SIR WILLIAM 14.304 
PEPTIC ULCER 
ulcer 18:408 
PEPTIDE 14:304 
PEPYS, SAMUEL 14:304 
PEQUOT (American Indians) 14:305 
PEQUOT WAR 
Mohegan 13:14 
PERCEPTION 14:305-306 
Descartes, René 6:100-101 
eye 7:188 
Gestalt psychology 8:287 
illusion 10:44-45 
Locke, John 11:337 
psychology 15:269 
subliminal perception 17:407 
PERCEVAL see PARSIFAL 
PERCH 14:306-307 
fish 7:295, 7:297 
PERCHERON see HORSE 
PERCHING BIRDS 14:307 
starling 17:340 
PERCUSSION INSTRUMENTS see 
MUSICAL INSTRUMENTS; 
specific instrument names 
PERCUTANEOUS UMBILICAL BLOOD 
SAMPLING 
pregnancy and birth 15:187 
PERCY (family) 14:307 
PERCY, WALKER 14:307-308 
PEREGRINE FALCON see FALCON 
PEREIRA, NUNO ALVARES 14:308 
PERELMAN, ELIEZER YITSHAK see BEN- 
YEHUDAH, ELIEZER 
PERELMAN, S. J. 14:308 
PERENNIAL (botany) see 
FLORICULTURE; FLOWER; 
GARDENING 
PERES, SHIMON 14:308 
PERESTROIKA 14:308 
Gorbachev, Mikhail 8:362 
Union of Soviet Socialist Republics 
19:8 
PERETZ, Y. L. 14:308 
PEREZ OE CUELLAR, JAVIER 14:308 
PERFORMANCE ART 14:308-309 
happenings 9:133 
PERFUME 14:309 
ambergris 1:298 
flavors and fragrances 7:336 
musk 13:160 
myrrh 13:169 
myrtle 13:169 
PERGAMUM (Turkey) 14:309 
Anatolia, ancient 1:363 
PERGOLESI, GIOVANNI BATTISTA 
14:309 
PERICARDITIS see HEART DISEASES 
PERICARDIUM 
heart diseases 9:178 
PERICLES 14:309-310 
Acropolis 1:77 
Peloponnesian War 14:288-289 
PERIDOT 14:310 
PERIDOTITE 14:310 
dunite 6:268 
kimberlite 11:67 


PERIOD-LUMINOSITY RELATION see 
VARIABLE STAR 
PERIODIC FUNCTION 
Fourier analysis 8:13 
PERIODIC MOTION see MOTION, 
HARMONIC 
PERIODIC TABLE 14:310-312 
atomic number 2:254 
atomic weight 2:254 
element 6:410-412 
Mendeleyev, Dmitry Ivanovich 
12:256-257 
transition elements 18:321 
transuranium elements 18:328 
See also specific group and element 
names 
PERIODICAL 14:312-314 
almanac 1:281 
Great Britain 
Northcliffe, Alfred Harmsworth, 
Viscount 13:384 
international 
Murdoch, Rupert 13:133 
journalism 10:396 
pulp magazines 15:295 
United States 
Godey, Louis Antoine 8:339 
Hefner, Hugh 9:187 
Johnson, John Harold 10:377 
Luce, Henry Robinson 11:389 
Munsey, Frank Andrew 13:129 
Patterson (family) 14:269 
Time 18:256 
transcendentalism 18:316-317 
Wallace, DeWitt 19:246 
See also NEWSPAPER; other specific 
periodical names 
PERIOOONTICS 14:314 
-pyorrhea 15:307 
PERIPATETICS 14:314 
Aristotle 2:115 
Theophrastus 18:219 
PERIPATUS 14.314 
PERIPHERAL NERVOUS SYSTEM see 
NERVOUS SYSTEM 
PERISCOPE 14:314 
archaeology 2:76 
PERISSOOACTYL 14:314-315 
PERISTALSIS 14:315 
digestion, human 6:140-141 
PERITONEUM 
coelom 5:80 
PERITONITIS 14:315 
urogenital diseases 19:94 
PERIWINKLE 14:315 
PERJURY 14:315 
PERKIN, SIR WILLIAM HENRY see DYE 
PERKINS, FRANCES 14:315-316 
PERKINS, MAXWELL 14:316 
Wolfe, Thomas 19:400 
PERLMAN, ITZHAK 14:316 
PERLS, FRIEDRICH S. 14:316 
Gestalt psychology 8:287 
humanistic psychology 9:371 
PERM (Russia) 14:316 
PERMAFROST 14:316 
Arctic 2:96 
Asia 2:189 
frost 8:100 
PERMIAN LANGUAGES see URAL- 
ALTAIC LANGUAGES 19:83 


PERMIAN PERIOD see EARTH, 
GEOLOGICAL HISTORY OF; 
GEOLOGIC TIME 

PERMUTATION AND COMBINATION 
14:317 

PERNICIOUS ANEMIA see ANEMIA 

PERON, EVA 14:317 

PERON, JUAN D. 14-317 

Argentina 2:109 

PERDT, H. ROSS 14:317 

PEROVSKITE 14:317-318 

PEROXIDE 14-318 

PERPENDICULAR GOTHIC STYLE see 
GOTHIC ART AND 
ARCHITECTURE 

PERPETUAL MOTION MACHINE 14:318 

PERRAULT, CHARLES 14:318 

children’s literature 4:321 
fairy tale 7:199 

PERROT, NICOLAS 14:318 

PERRY, FRED 14:318 

PERRY, GAYLORD 14:318 

PERRY, MATTHEW CALBRAITH 14:318- 
319 

Asia 2:204 

Japan, history of 10:322, 10:323 
PERRY, OLIVER HAZARO 14:319 

War of 1812 19:256 
PERSE, SAINT-JOHN 14:319 
PERSEPHONE 14:319 

Adonis 1:98 
PERSEPOLIS (Iran) 14:319 

Persian art and architecture 14:323 

PERSEUS (mythology) 14:319-320 

PERSEUS, KING OF MACEOONIA 
14:320 

PERSHING, JOHN J. 14:320 

general staff 8:201 
World War | 20:18, 20:19, 20:20, 
20:21, 20:22 

PERSIA see IRAN for post-637 AD 
events; see PERSIA, ANCIENT for 
prior events 

PERSIA, ANCIENT 14:320-322 

Achaemenids 1:73 

Anatolia, ancient 1:363 

Arsacids 2:145-146 

art see PERSIAN ART AND 
ARCHITECTURE 

Artaxerxes | 2:165 

Artaxerxes II 2:166 

Asia 2:201, 2:204 

Darius |, King of Persia 6:18 

Khosru I, King 11:58-59 

literature see PERSIAN LITERATURE 

Parthia 14:257 

Persian Wars see PERSIAN WARS 

slavery 17:115 

Tissaphernes 18:264 

Zoroastrianism 20:124-125 

PERSIAN ART ANO ARCHITECTURE 

14:322-325 
architecture 2:88 
Islamic art and architecture 10:256, 
10:259 
Persepolis 14:319 
pottery and porcelain 15:158 
PERSIAN CAT see LONGHAIRED CATS 
PERSIAN GULF 14:325 
Gulf war 9:86 
Hormuz, Strait of 9:302 


PHEASANT Sail 


Iran-Iraq war 10:222 
PERSIAN GULF WAR see GULF WAR 
PERSIAN LANGUAGE see INDO-IRANIAN 
LANGUAGES 
PERSIAN LITERATURE 14:326 
Arabian Nights 2:61 
Firdawsi 7:284 
Hafez, Mohammed Shamsoddin 
9:104 
Nezami, Nezamoddin Ilyas 13:320 
PERSIAN SCRIPTS 
calligraphy 4:42 
PERSIAN WARS 14:326 
Pausanias 14:273 
Plataea 15:56 
PERSIMMON 14:326-327 
ebony 6:319 
PERSONAL COMPUTER see COMPUTER, 
PERSONAL 
PERSONAL PROPERTY see PROPERTY 
PERSONALITY 14:327-328 
Adler, Alfred 1:95 
adolescence 1:97 
aging 1:172 
Allport, Gordon W. 1:280 
child development 4:319 
extroversion-introversion 7:187 
Fromm, Erich 8:95 
Horney, Karen 9:304 
infancy 10:144 
personality, multiple 14:328 
psychology 15:269 
psychopathology 15:276 
psychopathy 15:279 
suicide 18:10 
PERSONALITY, MULTIPLE 14.328 
dissociation (psychology) 6:169 
PERSONALITY DISORDERS see 
PSYCHOPATHOLOGY 
PERSONIFICATION see FIGURES OF 
SPEECH 
PERSPECTIVE 14:328-329 
Andrea del Castagno 1:373 
art 2:151 
Mantegna, Andrea 12:106 
Masaccio 12:161 
painting 14:185 
Uccello, Paolo 18:402 
PERTH (city in Australia) 14:329 
PERTH (city in Scotland) 14:329 
PERTH (county in Scotland) 14:329 
PERTURBATION 14:329 
PERTUSSIS see WHOOPING COUGH 
PERU 14:329-332 
archaeology 
Chan Chan 4:252-253 
Chavin de Huantar 4:278-279 
Chimu 4:329 
Machu Picchu 12:21 
Mochica 12:415 
Nazca 13:229 
Pachacamac 14:17] 
Paracas 14:233 
art ] 
Latin American art and 
architecture 11:185-186 
pre-Columbian art and 
architecture 15:176-181 
cities see specific city names 
economic activity 14:330 
flag 14:330 


government 14:330-331 
history 14:331-332 
Almagro, Diego de 1:281 
Belatinde Terry, Fernando 3:51 
Castilla, Ramon 4:172 
New Granada 13:275 
Pacific, War of the 14:172 
Pizarro, Francisco 15:34 
Tacna-Arica Dispute 18:91 
land and resources 14:329, 14:330 
map 14:33] 
people 14:330 
mulatto 13:123 
Quechua (American Indians) 
15:330 
PERUGIA (Italy) 14:332 
PERUGINO 14:333 
art 2:15] 
PESCAOORES (Taiwan) 14:333 
PESTALOZZI, JOHANN HEINRICH 
14.333 
Froebel, Friedrich Wilhelm August 
8:92-93 
primary education 15:216 
PESTICIOES AND PEST CONTROL 
14:334-336 
agriculture and the food supply 
1:183 
chlordane 4:366 
chlorine 4:367 
conservation 5:199 
DDT 6:35 
diseases, plant 6:166-167 
EDB 6:337-338 
endangered species 7:30-31, 7:32 
fly 7:366-367 
gardening 8:170-171 
organic chemistry 14:135 
pollutants, chemical 15:107 
pollution, environmental 15:109-110 
Silent Spring 17:76 
thallium 18:207 
PET see POSITRON EMISSION 
_ TOMOGRAPHY 
PETAIN, HENRI PHILIPPE 14:336 
World War | 20:16 
World War II 20:27 
PETER, EPISTLES OF 14:336 
PETER, SAINT 14:336-337 
papacy 14:222 
PETER CHRYSOLOGUS, SAINT 14:337 
PETER DAMIAN, SAINT 14:337 
PETER LOMBARD 14:337 
PETER MARTYR see VERMIGLI, PIETRO 
MARTIRE 
PETER PAN (play) 14:337 
Barrie, Sir James 2:393 
PETER THE HERMIT 14:337 
PETER III, KING OF ARAGON (Peter the 
Great) 14:337 
PETER |, KING OF CASTILE (Peter the 
Cruel) 14:337 
PETER I, KING OF PORTUGAL 14:337 
PETER II, KING OF PORTUGAL 14:338 
PETER |, EMPEROR OF RUSSIA (Peter 
the Great) 14:338 
Catherine |, Empress of Russia 
:192 


PETER I, KING OF SERBIA 14:338 
PETER II, KING OF YUGOSLAVIA 
14:338 


PETERBOROUGH (England) 14:339 
PETERSBURG (Virginia) 14:339 
PETERSBURG CAMPAIGN 14:339 
Civil War, U.S. 5:26 
Grant, Ulysses $. 8:399 
PETERSON, DONALD 
Space Shuttle 17:262 
PETERSON, OSCAR 14:339 
PETION, ALEXANDRE SABES 14:339 
PETIPA, MARIUS 14:339 
PETIT, ROLANO 14:339 
PETITION OF RIGHT 
Charles |, King of England, Scotland, 
and Ireland 4:264 
PETOFI, SANDOR 14:340 
PETRA (Jordan) 14:340 
PETRARCH 14:340 
humanism 9:370 
Italian literature 10:273, 10:274 
sonnet 17:192 
PETREL 14:340-341 
PETRIE, SIR FLINDERS 14:341 
archaeology 2:78 
PETRIFIED FOREST NATIONAL PARK see 
NATIONAL PARKS 
PETRIFIED WOOD 14:341-342 
PETROCHEMICALS 14:342-343 
chemical industry 4:289 
natural gas 13:213 
organic chemistry 14:136 
petroleum 14:343 
pyrolysis 15:309 
synthetic fibers 18:81-82 
PETROGRAPHY 
petrology 14:351 
PETROLEUM 14:343-346 
carbon cycle 4:127 
energy sources 7:39 
exploration 14:345 
hydrocarbon 9:397 
mineral oil 12:376 
naphtha 13:189 
natural gas 13:213 
oil and gas reserves, worldwide 
(table) 14:345 
organic chemistry 14:135-136 
origin 14:343-344 
petroleum industry 14:346-351 
reservoir rocks and traps 14:344- 
345 
shale, oil 17:20 
ship 17:49, 17:50 
shipping 17:52 
tar, pitch, and asphalt 18:116 
tar sands 18:116-117 
PETROLEUM INDUSTRY 14:346-351 
Alaska 1:226, 1:227, 1:229 
Arabs 2:64, 2:66 
Asia 2:200-201 
automotive industry 2:299, 2:304 
foraminifera 7:395 
fractionation 8:17 
gasoline 8:179-180 
Getty, J. Paul 8:288 
Libya 11:276-277 
Middle East 12:349 
ocean and sea 14:40 
oceanic mineral resources 14:48 
oil spill 14:69 
Oman 14:90 
Organization of Petroleum Exporting 


Countries 14:137 
petrochemicals 14:342-343 
petroleum 14:343-346 
pipe and pipeline 14:346, 14:348, 

14:349, 15:22 
political history 14:350-351 
pyrolysis 15:309 
Qatar 15:313 
refining process 14:349-350 
Sinclair, Harry F. 17:88 
tanker 18: 107 
transportation 14:346-349 
United Arab Emirates 19:17 
United States 19:44, 19:45 

Trans-Alaska Pipeline 18:315 
PETROLOGY 14:35] 
PETRONIUS ARBITER 14:35] 
PETTIT, BOB 14:351 
PETTY, RICHARO 14:351-352 
PETUNIA 14:352 
PEVSNER, ANTOINE 14:352 
constructivism 5:224 
PEVSNER, SIR NIKOLAUS 14:352 
architecture 2:87 
PEWEE 14:352 
PEWTER 14:352-353 
PEYOTE 14:353 
cacti and other succulents 4:10 
PEYOTISM see NATIVE AMERICAN 
CHURCH 
PGA (Professional Golfers Association) 
see GOLF 
pH 14:353 
PHAEDRA see HIPPOLYTUS 
PHAEOPHYTA see ALGAE—brown 
algae 
PHAETHON 14:353 
PHAGOCYTOSIS 
granulocyte cells 
inflammation 10:150 
immunity (biology) 10:52 
phagocytic cells 
infectious diseases 10:147 
PHAISTOS (Crete) 14:353 
Aegean civilization 1:105-106 
architecture 2:88 
PHALANGER 14:353-354 
PHALANSTERY 
Fourier, Charles 8:13 
PHALAROPE 14:354 
PHALLIC WORSHIP 14:354 
PHAM VAN DONG 14.354 
PHARAOH 14:354 
PHARISEES 14:354-355 
Judaism 10:402 
PHARMACEUTICAL INDUSTRY 14:355 
chemical industry 4:289-290 
drug 6:257-248 
pharmacy 14:356 
PHARMACIST see PHARMACY 
PHARMACOLOGY 14:355 
pharmacopoeia 14:355-356 
See also DRUG 
PHARMACOPOEIA 14:355-356 
PHARMACY 14:356 
apothecary 2:49 
PHAROS OF ALEXANDRIA see SEVEN 
WONDERS OF THE WORLD 
PHASE EQUILIBRIUM 14:356-358 
thermodynamics 18:223 
PHEASANT 14:358-359 


See PHENACETIN 


partridge 14:257 

peacock 14:277 

quail 15:316 
PHENACETIN see ANALGESIC 
PHENOBARBITAL 14:359 
PHENOL 14:359 
PHENOMENOLOGY 14:359-360 

ego 6:355 

existentialism 7:173 

Hegel, Georg Wilhelm Friedrich 

9:188 


Heidegger, Martin 9:188-189 
Husserl, Edmund 9:390 
Merleau-Ponty, Maurice 12:272 
PHENOTYPE see GENETICS 
PHENYL GROUP 14:360 
PHENYLKETONURIA 14:360 
enzyme 7:79 
PHEROMONE 14:360-361 
animal behavior 1:396 
animal communication 1:400-401 
animal courtship and mating 1:402 
ant 2:5 
aphid 2:43 
bee 3:36 
PHI BETA KAPPA 14:361 
PHI PHENOMENON 
illusion 10:45 
PHIDIAS 14:361 
PHILADELPHIA (Pennsylvania) 14:361- 
363 


architecture 
Independence Hall 10:68 
history 14:363 
American Revolution 1:333-334 
Centennial Exposition 4:228 
Franklin, Benjamin 8:42-44 
Liberty Bell 11:270 
map 14:362 
Philadelphia Orchestra, The 14:363 
Philadelphia Zoological Garden 
14:363 
PHILADELPHIA ORCHESTRA, THE 
14:363 
Ormandy, Eugene 14:141 
Stokowski, Leopold 17:379 
PHILADELPHIA ZOOLOGICAL GARDEN 
14:363 
PHILANTHROPY see FOUNDATIONS AND 
ENDOWMENTS; FUND-RAISING 
PHILATELY 14:363-365 
PHILBY, H. ST. JOHN 14:365 
PHILBY, KIM 
Philby, H. St. John 14:365 
PHILEMON 14:365 
PHILEMON, EPISTLE TO 14:365 
PHILIP, PRINCE see EDINBURGH, 
PHILIP MOUNTBATTEN, DUKE OF 
PHILIP, SAINT 14:365 
PHILIP THE BOLD, DUKE OF 
BURGUNOY 14:365 
Burgundy 3:380 
PHILIP THE EVANGELIST 14:365 
PHILIP THE GOOD, DUKE OF 
BURGUNDY 14:365 
PHILIP OF HESSE 14:365-366 
PHILIP OF SWABIA 14:366 
PHILIP |, KING OF FRANCE 14:366 
PHILIP Il, KING OF FRANCE (Philip 
Augustus) 14:366 
PHILIP Ill, KING OF FRANCE (Philip 


the Bold) 14:366 


PHILIP IV, KING OF FRANCE (Philip the 


Fair) 14:366-367 
Templars 18: 167 
PHILIP VI, KING OF FRANCE 14:367 
feudalism 7:250 

PHILIP II, KING OF MACEDONIA 

14:367 
Macedonia, Kingdom of 12:13 
strategy and tactics, military 17:389 

PHILIP V, KING OF MACEDONIA 14:367 

PHILIP 1, KING OF CASTILE (Philip the 
Handsome) 14:367 

PHILIP II, KING OF SPAIN 14:367-368 

Netherlands 13:259 
Spain, history of 17:272, 17:273 
Spanish Armada 17:276 

PHILIP III, KING OF SPAIN 14:368 

PHILIP IV, KING OF SPAIN 14:368 

PHILIP V, KING OF SPAIN 14:368-369 

PHILIPON, CHARLES 

caricature 4: 138 ; 

PHILIPPE EGALITE see ORLEANS, LOUIS 
PHILIPPE JOSEPH, DUC DE 
(Philippe Egalité) 

PHILIPPI (Macedonia) 14:369 

PHILIPPIANS, EPISTLE TO THE 14:369 

Paul, Saint 14:270-271 

PHILIPPINES 14:369-372 

cities see specific city names 

climate 14:369 

economic activity 14:370 

education and health 14:369-370 

flag 14:370 

government 14:370 

history 14:371-372 
Aglipay, Gregorio 1:173 
Aguinaldo, Emilio 1:186 
Aquino, Corazon C. 2:56-57 
Asia 2:207, 2:208 
Funston, Frederick 8:122 
MacArthur, Douglas 12:5 
McKinley, William 12:25-26 
Magellan, Ferdinand 12:39 
Magsaysay, Ramon 12:50 
Marcos, Ferdinand E. 12:121 
Quezon, Manuel Luis 15:333 
Quirino, Elpidio 15:336 
Spanish-American War 17:275- 

276 

Taft, William Howard 18:92-93 
Wood, Leonard 19:408-409 
World War Il 20:32, 20:40 

land and resources 14:369, 14:370 

languages 
Malayo-Polynesian languages 

12:67 


Southeast Asian languages 
17:237-238 
map 14:37] 
people 14:369-370 
Tasaday 2:19, 18:123 
regions see specific region names 
PHILISTINES 14:372 
Dagon 5:401 
Goliath 8:356 
PHILLIP, ARTHUR 14:372 
PHILLIPS, WENOELL 14:372 
PHILO OF ALEXANDRIA 14:372 
PHILOCTETES 14:372-373 
PHILODENDRON 14:373 


PHILOMELA AND PROCNE 14:373 
PHILOSOPHES (intellectual group) 


14:373 


PHILOSOPHY 14:373-379 


absolute 1:56 

aesthetics 1:118 

agnosticism 1:173-174 

alienation 1:270-271 

analytic and linguistic philosophy 
1:358-359 

Anaxagoras 1:365 

Anaximenes 1:365-366 

Arabs 2:63 

Aristotle 2:113-115 

asceticism 2:180 

atomism 2:254 

branches of philosophy 14:375 

causality 4:200 

Chinese philosophy 14:379 

Comenius, John Amos 5:119 

conscience 5:196 

consciousness 5:197 

Cynics 5:388 

Cyrenaics 5:391 

Daoism (Taoism) 6:16-17 

Descartes, René 6:/00-101 

determinism 6:108 

dialectical materialism 6:123 

dualism 6:255 

Eastern philosophy 14:378-379 

ego 6:355 

egoism 6:355 

Eleatic School 6:385 

emanationism 7:16 

empiricism 7:24 

Enlightenment 7:70-71 

Epicureanism 7:82 

epistemology 7:85-86 

ethics 7:113-115 

existentialism 7:172-173 

Farabi, al- 7:209 

gnosticism 8:332 

God 8:337 

hedonism 9:187 

Hinduism 9:244 

humanism 9:370-371 

idealism 10:28 

Indian philosophy 14:378-379 

innate ideas 10:158-159 

Judaism 10:402-403 

liberalism 11:267-268 

logic 11:343-345 

logical positivism 11:345-346 

materialism 12:182 

metaphysics 12:292 

methods 14:374 

Milesian school 12:356 

naturalism 13:215 

nihilism 13:337 

nominalism 13:354-355 

pacifism and nonviolent movements 
14:175-177 

pantheism 14:221 

Peripatetics 14:314 

phenomenology 14:359-360 

political science 15:10] 

polytheism 15:118 

positivism 15:148 

pragmatism 15:173 

James, William 10:310-311 
pre-Socratic philosophy 15:211-212 


process philosophy 15:239 
professional and educational 
organizations 
American Philosophical Society 
1:325 
rationalism 15:392 
realism 15:403 
skepticism 17:103-104 
Socrates 17:166-167 
solipsism 17:182 
Sophists 17:193 
soul 17:196 
state (in political philosophy) 
17:341-345 
Stoicism 17:379 
substance 17:410-411 
teleology 18:155 
theism 18:217 
theology 18:218-219 
theosophy 18:219-220 
Tillich, Paul 18:255 
universals 19:77 
utilitarianism 19:103-104 
Western philosophy 14:375-376 
will (philosophy) 19:364-365 
See also RELIGION; THEOLOGY; other 
specific philosopher names 
PHILOTAS 
Alexander the Great 1:254 
PHIPS, SIR WILLIAM 14:379 
PHLEBITIS 14:379 
-Cardiovascular diseases 4:133 
PHLOEM see PLANT 
PHLOGISTON THEORY 14:379 
chemistry, history of 4:296 
Stahl, Georg Ernst 17:327 
thermodynamics 18:222 
PHLOX 14:379-380 
PHNOM PENH (Cambodia) 14:380 
Cambodia 4:48, 4:49 
PHOBIA 14:380 
anxiety 2:38 
neurosis 13:262 
psychology, history of 15:274 
psychopathology 15:275 
PHOBOS 14:380 
solar system 17:179 
PHOCION 14:380 
PHOCIS (Greece) 14:380-381 
PHOEBE 14:381 
PHOENICIA 14:381-382 
Byblos 3:408-409 
Canaanite civilization 4:63-64 
Carthage 4: 158-159 
colonialism 5:99 
language 
Afroasiatic languages 1:166 
ship 17:43 
Sidon 17:69 
Tyre 18:399-400 
PHOENIX (Arizona) 14:382 
Arizona 2:12] 
PHOENIX (mythology) 14:382 
PHOENIX ISLANDS 14:382-383 
PHONETICS 14:383-384 
African languages 1:154 
English language 7:54-56 
linguistics 11:309 
phonology and morphology 14:385- 
386 


writing systems, evolution of 20:51, 
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20:52-53 
PHONOGRAPH 14:384-385 
jukebox 10:405 
sound recording and reproduction 
17:199, 17:200-201, 17:204 
turntable 18:386 
PHONOLOGY AND MORPHOLOGY 
14:385-386 
English language 7:54-56 
Germanic languages 8:265 
Greek language 9:35 
Indian languages, American 10:87 
Indo-Iranian languages 10:129 
linguistics 11:309 
pidgin 15:7 
psycholinguistics 15:267 
sociolinguistics 17:163 
syntax 18:80-81 
PHONON 14:386 
PHOSPHATE MINERALS 14:386 
apatite 2:40 
monazite 13:29 
phosphorus 14:387 
turquoise 18:386 
PHOSPHOR 14:386-387 
phosphorescence 14:387 
PHOSPHORESCENCE 14.387 
luminescence 11:397 
phosphor 14:386-387 
photochemistry 14:388-389 
See also FLUORESCENCE 
PHOSPHORITE 14:387 
PHOSPHORUS 14:387 
match 12:182 
nutrient cycles 14:13 
vitamins and minerals 19:221 
PHOTIUS 14:387-388 
Nicholas |, Pope 13:326 
Orthodox church 14:143 


PHOTO-SECESSION see PHOTOGRAPHY, 


HISTORY AND ART OF 
PHOTOCHEMISTRY 14:388-389 
PHOTOELECTRIC CELL 14:389-390 

actinometer 1:81 

photography 14:393 

smoke detector 17:132 

solar cell 17:174 
PHOTOELECTRIC EFFECT 14:390 

Einstein, Albert 6:374 

electromagnetic radiation 6:400 

gamma rays 8:161 

photoelectric cell 14:389 

photomultiplier 14:402 

solar energy 17:176 
PHOTOENGRAVING 14:390 

platemaking 15:62 

printing 15:229-230 
PHOTOGRAPHY 14:390-395 

actinometer 1:81 

archaeology 2:76 

astrophotography 2:23] 

astronomical catalogs and 

atlases 2:224 

calotype 4:44 

camera 4:52-57 
cinematography 4:393-395 
depth of field 6:95 

digital technology 6:144-145 
enlarger 7:70 

holography 9:274-275 
infrared radiation 10:155 


Kirlian photography 11:78 
microfilm 12:335 
stroboscope 17:398 
See also PHOTOGRAPHY, HISTORY 
AND ART OF; PHOTOGRAPHY, 
SCIENTIFIC 
PHOTOGRAPHY, HISTORY AND ART OF 
14:395-400 
camera 4:52-53 
camera obscura 4:57 
daguerreotype 5:402 
France 
Atget, Eugene 2:233 
Bayard, Hippolyte 3:14 
Brassai 3:283 
Daguerre, Louis J. M. 5:402 
Disdéri, André Adolphe Eugéne 
6:160 
Du Camp, Maxime 6:254 
Great Britain 
Beaton, Sir Cecil 3:24 
Cameron, Julia Margaret 4:57 
Evans, Frederick Henry 7:152 
Herschel, Sir John 9:225 
photographic process 
Niepce, Joseph Nicéphore 13:329 
photographic science and 
technology, history of 
Wedgwood, Thomas 19:310 
stereoscope 17:364 
technology 
Land, Edwin 11:153 
United States 
Abbott, Berenice 1:46 
Adams, Ansel 1:85 
Arbus, Diane 2:71 
Brady, Mathew B. 2:266-267 
Cunningham, Imogen 5:373 
Draper, John William 6:233 
Eakins, Thomas 6:289-290 
Eastman, George 6:318 
Evans, Walker 7:153 
Frank, Robert 8:39 
Ray, Man 15:396 
Steichen, Edward 17:354-355 
Stieglitz, Alfred 17:370-371 
Strand, Paul 17:387 
Weston, Edward 19:336 
White, Minor 19:350 
video art 19:177 
See also PHOTOJOURNALISM; 
PHOTOREALISM 
PHOTOGRAPHY, SCIENTIFIC 14:400- 
401 
spectroheliograph 17:291 
See also ASTROPHOTOGRAPHY; 
RADIOLOGY 
PHOTOJOURNALISM 14:401-402 
Bourke-White, Margaret 3:254 
Capa, Robert 4:112 
Cartier-Bresson, Henri 4:160 
Eisenstaedt, Alfred 6:378 
Kertész, André 11:53 
Lange, Dorothea 11:166 
Life (periodical) 11:282 
PHOTOMETER 14:402 
Fleming, Sir Ambrose 7:338 
observatory, astronomical 14:26 
photomultiplier 14:402 
PHOTOMETRY, ASTRONOMICAL 14:402 
infrared astronomy 10:155 


lumen 11:306 
star 17:335 
PHOTOMULTIPLIER 14:402 
electron tube 6:405 
photoelectric cell 14:389 
PHOTON 14:403 
atom 2:249 
optical computing 14:109 
optics 14:110-111 
photochemistry 14:388 
photoelectric effect 14:390 
quantum mechanics 15:318, 15:320 
Raman, Sir Chandrasekhara 
Venkata 15:381 
PHOTOPERIODISM 
flower 7:359-360 
PHOTOPERISCOPE see PERISCOPE 
PHOTOREALISM 14:403 
Estes, Richard 7:110 
Flack, Audrey 7:315 
Hanson, Duane 9:132 
illusionism 10:45 
modern art 13:8 
PHOTOSPHERE see STAR; SUN 
PHOTOSYNTHESIS 14:403-406 
algae 1:259-262 
atmosphere 2:246 
biology 3:131 
Calvin, Melvin 4:45 
carbohydrate 4:124 
carbon 4:125 
carbon cycle 4:127 
cell 4:213 
chlorophyll 4:367 
dinoflagellate 6:149 
geochemistry 8:223 
nitrogen cycle 13:344 
oxygen 14:167 
photochemistry 14:389 
plankton 15:39-40 
sugar 18:6-7 
PHOTOTROPISM see TROPISM 
PHOTOTYPESETTING see TYPE AND 
TYPESETTING 
PHOTOVOLTAIC CELL see SOLAR CELL 
PHRENOLOGY 14:406 
PHRYGIA 14:406 
languages, extinct 11:168 
PHYFE, DUNCAN 14:406 
PHYLA see CLASSIFICATION, 
BIOLOGICAL 
PHYLOGENY 14:406 
ontogeny 14:99 
PHYSICAL ANTHROPOLOGY see 
ANTHROPOLOGY 
PHYSICAL CHEMISTRY 14:406-407 
Arrhenius, Svante August 2:145 
chemical energy 4:287 
chemical kinetics and equilibrium 
4:290-291 
chemistry, history of 4:299 
gas laws 8:177-178 
gaseous state 8:179 
Gay-Lussac, Joseph Louis 8:186 
gel 8:190 
history 
Ostwald, Wilhelm 14:151 
phase equilibrium 14:356-358 
thermochemistry 18:220-221 
thermodynamics 18:222-224 
van’t Hoff, Jacobus Henricus 19:123 


PHYSICAL EDUCATION 14:407 


Gulick, Luther Halsey 9:86 
gymnasium 9:94-95 


PHYSICAL FITNESS see EXERCISE; 


NUTRITION, HUMAN 


PHYSICAL THERAPY 14:407 


hydrotherapy 9:407 


PHYSICALLY DISABLED, EDUCATION OF 


THE see SPECIAL EDUCATION 


PHYSICIAN see MEDICINE 
PHYSICIAN ASSISTANT 


paramedic 14:239-240 


PHYSICS 14:408-409 


annihilation 1:415 

astrophysics see ASTRONOMY AND 
ASTROPHYSICS 

atomic constants 2:253-254 

Bell’s theorem 3:66 

biophysics 3:135 

Cavendish Laboratory 4:206 

center of gravity 4:228 

chemistry, contributions of 4:297- 
298 


condensed-matter physics 5:169 

conservation, laws of 5:200 

Coriolis effect 5:258 

correspondence principle 5:269 

critical constants 5:336 

density 6:88-89 

electricity 6:389-394 

electroweak theory 6:409 

energy 7:36-38 

entropy 7:73 

fluid mechanics 7:361 

force 7:395-396 2 

fundamental particles 8:114-117 

gas laws 8:177-178 

gaseous state 8:179 

geometry, fractal 8:237 

geophysics 8:238 

grand unification theories 8:396 

history see PHYSICS, HISTORY OF 

kinematics 11:67-68 

kinetic theory of matter 11:68-69 

law, physical 11:207-208 

magnetism 12:45-47 

matter 12:191 

mechanics 12:217 

Nobel Prize winners (table) 13:349- 
352 


nuclear physics 13:408-409 
parity (physics) 14:248-249 
physical chemistry 14:406-407 
plasma physics 15:51-53 
quantum chromodynamics 15:317 
quantum electrodynamics 15:317 
quantum mechanics 15:317-322 
solid-state physics 17:181-182 
superconductivity 18:27-28 
superfluidity 18:28 
superstring theories 18:31 
surface tension 18:36 
symmetry (physics) 18:77-78 
thermodynamics 18:222-224 
time-reversal invariance 18:257- 
258 
tunnel effect 18:374-375 
two-body problem 18:393 
uncertainty principle 18:413 
vacuum 19:107-108 
van der Waals equation 19:116 
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work 20:4 
world line 20:5 
PHYSICS, HISTORY OF 14:409-413 
Aristotle 2:114-115 
Galileo Galilei 8:148-149 
Hooke, Robert 9:292-293 
Mach, Ernst 12:14-15 
Newton, Sir Isaac 13:318-319 
Oppenheimer, J. Robert 14: 108-109 
Pauli, Wolfgang 14:272-273 
Raman, Sir Chandrasekhara 
Venkata 15:381 
Rayleigh, Lord 15:396 
Shockley, William 17:54 
Thomson, Sir Joseph John 18:234 
Townes, Charles Hard 18:305 
Wilson, Charles Thomson Reed 
19:374 
Yukawa, Hideki 20:94 
Zeeman, Pieter 20:106 
See also specific aspects and fields 
PHYSIOCRATS 14:413 
economics 6:331 
free trade 8:54 
laissez-faire 11:143 
single tax 17:91 
PHYSIOGRAPHY see GEOMORPHOLOGY 
PHYSIOLOGY 14:413 
adolescence 1:96-97 
aging 1:171-173 
animal behavior 1:395-397 
biofeedback 3:124 
Helmholtz, Hermann Ludwig 
Ferdinand von 9:196 
immunity (biology) 10:51-53 
Nobel Prize winners (table) 13:349- 
soc 
psychology 15:268-269 
space medicine 17:250-253 
speech 17:294-295 
zoology 20:123 
See also specific organ and system 
names 
PHYTOCHROME 
flower 7:360 
PHYTOPLANKTON see PLANKTON 
PHYTOTOXIN 
poisonous plants and animals 15:83 
PI 14:413-414 
PIAF, EDITH 14:414 
PIAGET, JEAN 14:414 
adolescence 1:97 
child development 4:318 
cognitive psychology 5:82 
open classroom 14:100 
psychology 15:271 
speech development 17:297 
PIANO 14:414-415 
boogie-woogie 3:218 
Chopin, Frédéric 4:370-371 
Clementi, Muzio 5:43 
Czerny, Carl 5:398 
Debussy, Claude 6:48 
Horowitz, Vladimir 9:305 
intermezzo 10:185 
Liszt, Franz 11:317-318 
nocturne 13:352 
Paderewski, Ignace Jan 14:179 
player piano 15:67 
PIAST (dynasty) 14:415 
PIATIGORSKY, GREGOR 14:415 


PICABIA, FRANCIS 15:3 
Dada 5:400 
PICARDY (France) 15:3 
PICARESQUE NOVEL 15:3 
novel 13:401-402 
Smollett, Tobias 17:133 
Spanish literature 17:281 
PICASSO, PABLO 15:3-5 
art 2:157, 2:158 
collage 5:88-89 
cubism 5:365-366 
drawing 6:122 6:235 
modern art 13:7 
painting 14: 188 
portraiture 15:138 
Spanish art and architecture 17:280 
Stein, Gertrude 17:355-356 
still-life painting 17:372 
PICCARD, AUGUSTE 15:5 
bathyscaphe 3:6 
Marianas Trench 12:125 
PICCOLO 15:5 
flute 7:365 
PICHEGRU, JEAN CHARLES 15:5 
PICKEREL 15:5 
PICKERING, TIMOTHY 15:5-6 
PICKETT, GEORGE E. 15:6 
Civil War, U.S. 5:23 
Gettysburg, Battle of 8:288, 8:289 
PICKFORO, MARY 15:6 
PICKLING 15:6 
PICO DELLA MIRANDOLA, GIOVANNI, 
CONTE 15:6 
PICTS 15:6-7 
PICUNCHE 
Araucanians 2:69 
PIOGIN 15:7 
Creole (linguistics) 5:325 
sociolinguistics 17:163 
PIED PIPER OF HAMELIN 15:7 
PIEDMONT (Italy) 15:7 
PIEOMONT PLATEAU 15:7 
Appalachian Mountains 2:50 
PIEORAS NEGRAS (Guatemala) 15:7 
PIERCE, FRANKLIN 15:7-9 
Gadsden Purchase 8:141 
PIERO OELLA FRANCESCA 15:9 
PIERO 01 COSIMO 15:9 
PIERPONT, FRANCIS HARRISON 15:9- 
10 
PIERRE (South Dakota) 15:10 
PIERROT 
mime and pantomime 12:368 
See also HARLEQUIN 
PIERS PLOWMAN (poem) 15:10 
PIETERMARITZBURG (South Africa) 
15:10 
PIETISM 15:10 
Amana Society 1:294 
Brethren 3:299 
evangelicalism 7:152 
Lutheranism 11:405 
Spender, Philipp Jakob 17:298 
PIEZOELECTRICITY 15:10 
Curie, Marie and Pierre 5:374-375 
sound and acoustics 17:198 
strain gauge 17:387 
transducer 18:318 
ultrasonics 18:409 
PIG 15:10-11 
animal husbandry 1:404, 1:405 


diseases, animal 6:162 
fats and oils 7:222 
wild pigs 
warthog 19:26 
PIGEON 15:11-12 
rock dove 6:220 
PIGMENT 15-12-13 
carotenoid 4:149 
coloration, biological 5:198 
ocher 14:53 
paint 14:182-183 
pastel 14:263 
tropism 18:350 
varnish 19:126 
PIGMENT, SKIN 15:13 
albinism 1:241 
skin 17:105-106 
PIGMY see PYGMY 
PIKA 15:13 
PIKE (fish) 15:13 
muskellunge 13:161 
pickerel 15:5 
PIKE, JAMES ALBERT 15:13 
PIKE, ZEBULON MONTGOMERY 15:13- 
14 
PIKES PEAK (Colorado) 15:14 
PILATE, PONTIUS 15:14 
PILES see HEMORRHOIDS 
PILGRIMAGE 15:14 
Canterbury Tales, The 4:110 
Carmel, Mount 4:140 
Crusades 5:351-352 
Hinduism 9:246 
Islam 10:256 
Jerusalem 10:347 
Lourdes (France) 11:381 
Mecca 12:2]-22 
Medina 12:238 
PILGRIMS 15:14-15 
Alden, John 1:248 
Cape Cod 4:113 
hymn 9:410 
Mayflower (ship) 12:205-206 
Plymouth Colony 15:74-75 
Puritanism 15:303 
Thanksgiving Day 18:207-208 
PILGRIM’S PROGRESS (book) see 
ALLEGORY; BUNYAN, JOHN 
PILLARS OF HERCULES see GIBRALTAR 
PILLBOX see FORTIFICATION 
PILLORY 15:15 
PILOT FISH 15:15 
PILSEN see PLZEN 
PILSUOSKI, JOZEF 15:15 
PILTDOWN MAN 15:15 
PIMA (American Indians) 15:16 
Kino, Eusebio Francisco 11:74 
PINCHBACK, PINCKNEY BENTON 
STEWART 15:16 
PINCHERLE, ALBERTO see MORAVIA, 
ALBERTO 
PINCHOT, GIFFORD 15:16 
PINCKNEY (family) 15:16 
PINDAR 15:16-17 
ode 14:55 
PINE 15:17 
bristlecone pine 3:309-310 
cedar 4:208-209 
hemlock 9:199 
larch 11:177 
lumber 11:.394, 11.396 


pine nut 15:18 
spruce 17:318 
tamarack 18: 102 
PINE BLUFF (Arkansas) 15:18 
PINE CONE see POLLEN CONE; SEED 
CONE 
PINE NUT 15:18 
PINEAL GLAND 15:18 
PINEAPPLE 15:18 
Spanish moss 17:285 
PINECONE FISH 15:18-19 
PINEL, PHILIPPE 
psychopathology 15:277 
PINERO, SIR ARTHUR WING 15:19 
PINETTI, JOSEPH 
magic acts 12:41 
PING-PONG see TABLE TENNIS 
PINK (botany) 15:19 
sweet William 18:62 
PINKERTON, ALLAN 15:19 
PINKEYE see CONJUNCTIVITIS 
PINKIANG (China) see HAERBIN 
(Harbin) (China) 
PINNIPED see SEA LION; SEAL; WALRUS 
PINOCCHIO (fictional character) 15:19 
Collodi, Carlo 5:91 
PINOCHET UGARTE, AUGUSTO 15:19 
PINOCHLE 15:20 
PINT 
weights and measures 19:313 
PINTER, HAROLO 15:20 
PINTO see HORSE 
PINWORM 15:20 
PINYIN see CHINESE LANGUAGE 
PINZA, EZIO 15:20 
PINZON, MARTIN ALONSO 15:20 
PION see MESON 
PIONEER (spacecraft) 15:20-21 
space programs, national 17:256 
Venus (astronomy) 19: 147 
PIONEERS see FRONTIER 
PIPE (tobacco) 15:21-22 
brier 3:308 
calumet (ceremonial pipe) 4:44 
meerschaum 12:241 
tobacco 18:272 
PIPE ANO PIPELINE 15:22 
natural gas 13:213 
petroleum industry 14:346, 14:348, 
14:349 
plumbing 15:71-72 
Trans-Alaska Pipeline 18:315 
transportation 18:327 
valve 19:113 
water supply 19:279-283 
PIPIT 15:23 
PIPPIN, HORACE 15:23 
PIRACY 15:23-24 
Barbary States 2:381 
Blackbeard 3:165 
Kidd, Captain 11:60 
Morgan, Sir Henry 13:78 
privateering 15:236 
Tripolitan War 18:343 
PIRAEUS (Greece) 15:24 
Athens 2:234, 2:235 
PIRANDELLO, LUIGI 15:24-25 
PIRANESI, GIOVANNI BATTISTA 15:25 
graphic arts 8:402 
PIRANHA 15:25 
characin 4:260 


PISA (Italy) 15:25-26 
campanile 4:61 
Leaning Tower 10:269 
PISA, COUNCIL OF 15:26 
PISANELLO, ANTONIO 15:26 
PISANO, ANDREA 15:26 
PISANO, LEONARD see FIBONACC!| 
SEQUENCE 
PISANO, NICOLA AND GIOVANNI 15:26- 
27 


PISCATOR, ERWIN 15:27 
epic theater 7:81 
theater of fact 18:215 
PISCES 15:27 
PISSARRO, CAMILLE 15:27 
impressionism (art) 10:57 
PISTACHIO 15:27-28 
PISTOIA (Italy) 15:28 
PISTOL 15:28 
shooting (sport) 17:57 
PISTON, WALTER 15:29 
PIT BULL 15:29 
PIT VIPER 15:29-30 
bushmaster 3:396 
copperhead 5:249 
rattlesnake 15:393 
PITCAIRN ISLAND 15:30 
PITCH (music) 15:30 
key 11:54 
melody 12:249 
music 13:145 
octave 14:54 
staff 17:325 
tuning fork 18:370 
PITCHBLENDE see RADIUM; URANIUM 
PITCHER, MOLLY see MOLLY PITCHER 
PITMAN, SIR ISAAC see SHORTHAND 
PITT, WILLIAM (the Elder) 15:30-31 
PITT, WILLIAM (the Younger) 15:31 
Tory party 18:299 
PITT-RIVERS, AUGUSTUS HENRY LANE 
FOX 


archaeology 2:82-83 
PITTSBURGH (Pennsylvania) 15:31-32 
PITTSFIELD (Massachusetts) 15:32 
PITUITARY GLAND 15:32 

endocrine system 7:33, 7:34 

endocrine system, diseases of the 

7:34-35 

sex hormones 17:6 
PIUS II, POPE 15:32 
PIUS IV, POPE 15:32 
PIUS V, POPE 15:32 
PIUS VI, POPE 15:32-33 
PIUS Vil, POPE 15:33 
PIUS IX, POPE 15:33 

Vatican Council, First 19:128 
PIUS X, POPE 15:33 
PIUS XI, POPE 15:33-34 
PIUS XII, POPE 15:34 

modernism 13:10 
PIXEL (electronics) 

image processing 10:45-48 

television production’ 18:162 

video camera 19:177 

video technology 19:181 
PIZARRO, FRANCISCO 15:34 

Almagro, Diego de 1:281 
PKU see PHENYLKETONURIA 
PLACEBO 15:34 

analgesic 1:356 


PLACENTA 
development, human 6:116 
pregnancy and birth 15: 185-187 
PLACER DEPOSIT 15:35 
oceanic mineral resources 14:47 
PLACID, LAKE 15:35 
PLAGUE see BUBONIC PLAGUE 
PLAICE 15:35 
flatfish 7:334 
PLAID 
tartan 18:121-122 
PLAIDY, JEAN see HOLT, VICTORIA 
PLAINSONG 15:35-36 
antiphon 2:32 
Byzantine music 3:415 
choral music 4:372 
Dies irae 6:134 
English music 7:67 
Gregory |, Pope 9:47 
medieval music 12:237 
music 13:147 
recitative 15:405 
song 17:190 
PLANARIA 15:36 
flatworm 7:335 
PLANCK, MAX 15:36 
atom 2:249 
PLANCK’S CONSTANT 15:36 
atomic constants 2:253 
electromagnetic radiation 6:400 
quantum mechanics 15:318 
uncertainty principle (physics) 
18:413 
PLANE (mathematics) 15:36-37 
analytic geometry 1:357-358 
polygon 15:116 
PLANE TREE 15:37 
PLANET X 15:37 
PLANETARIUM 15:37-38 
PLANETARY NEBULA see NEBULA 
PLANETOID see ASTEROID 
PLANETS AND PLANETARY SYSTEMS 
15:38-39 
albedo 1:234 
astrology 2:220-221 
astronomy and astrophysics 2:225- 
226, 2:229 
conjunction 5:188 
Earth 6:296 
escape velocity 7:100 
Jupiter (planet) 10:410-413 
life, extraterrestrial 11:282, 11:283 
Mars (planet) 12:138-140 
Mercury (planet) 12:266-267 
Neptune (planet) 13:246-247 
orbital elements 14:116-17 
Pluto (planet) 15:73 
Saturn (astronomy) 16:305-307 
solar system 17:177-180 
Titius-Bode law 18:267 
Uranus (astronomy) 19:86-87 
Venus (astronomy) 19:146-148 
PLANKTON 15:39-40 
diatom 6:125-126 
zooplankton 20:124 
PLANNED PARENTHOOD FEDERATION 
OF AMERICA 15:40-41 
birth control 3:152 
PLANT (botany) 15:41-48 
alkaloid 1:272 
angiosperm 1:381 


bark 2:385 

bonsai 3:217-218 

botanical garden 3:243-244 
botany 3:244-246 
carbohydrate 4:124 

carbon cycle 4: 127 
carnivorous plants 4: 144-145 
carotenoid 4:149 


classification, biological 5:37-38, 


15:41-42 


Linnaeus, Carolus 11:3/0-311 


cotyledon 5:297-298 

deciduous plant 6:49-50 

diseases, plant 6:164-167 

ecology 6:325-330 

epiphyte 7:84 

evolution 7:160, 7:161, 15:42 

fertilizer 7:247-248 

fiber, natural 7:253-254 

flower 7:355-361 

fossil record 8:4-8 
paleobotany 14:195-196 


fruits and fruit cultivation 8:102- 


105 
grass 8:404-407 


growth and development 15:46-47 


gymnosperm 9:96-97 

habitat 9:100-101 
chaparral 4:257-258 
desert life 6: 104-105 


forests and forestry 8:403-404 


intertidal life 10:198-199 


jungle and rain forest 10:408-409 


mountain life 13:112-113 
savanna life 16:13-14 
steppe life 17:361-363 


swamp, marsh, and bog 18:52-53 


herbaceous plant 9:214 
herbicide 9:215 
hormone, plant 9:302 
houseplants 9:332-334 
life span 11:284-285 
metabolism 12:285 
dormancy 6:213 
etiolation 7:121 
germination 8:284-285 
nettle 13:260 
nitrogen cycle 13:344 
nutrient cycles 14:12-13 
photosynthesis 14:403-406 
chlorophyll 4:367 
poisonous plants and animals 
15:83-85 
pollen 15: 103-104 
population biology 15:130 
reproduction see PLANT 
PROPAGATION; 
REPRODUCTION—plant 
sacred plants 
hallucinogens 9:117 
seed 16:385-386 
spermatophyte 17:300 
spore 17:313 
structure 15:42-43 
stomata 17:381 
tracheophyte 18:307-308 
tropism 18:349-350 
tuber 18:363 


See also MEDICINAL PLANTS; TREE; 


specific plant names 


PLANT, WOODY see BARK; SHRUB; 


PLASSEY, BATTLE OF 325 


TREE; WOOD 
PLANT BREEDING 15:48-49 
African prehistory 1:162-163 
agriculture, history of 1:175-180 
agriculture and the food supply 
1:184-185 
Burbank, Luther 3:376 
Carver, George Washington 4:163- 
164 
cloning 5:55 
corn 5:261 
floriculture 7:347-348 
gene bank 8:199 
genetic engineering 8:209 
green revolution 9:39 
horticulture 9:316-317 
Mendel, Gregor Johann 12:255-256 
wheat 19:342 
PLANT DISTRIBUTION 15:49-51 
See also PLANT (botany)—habitat 
PLANT HOPPER 15:51 
PLANT PRODUCTION see PLANT 
BREEDING; PLANT 
PROPAGATION; 
REPRODUCTION—plants 
PLANT PROPAGATION 15:51 
alternation of generations 1:287- 


bamboo 2:365 
Burbank, Luther 3:376 
fern 7:244-245 
fertilization 7:247 
flower 7:356, 7:357, 7:358, 7:359 
fruits and fruit cultivation 8:104- 
105 
gardening 8:170 
grafting 8:390 
horticulture 9:317 
liverwort 11:326 
moss 13:99 
pollen 15: 103-104 
seed 16:385-386 
spore 17:313 
tracheophyte 18:307 
tree 18:333 
See also PLANT BREEDING; 
REPRODUCTION—plant 
PLANTAGENET see ANGEVINS 
(dynasties) 
PLANTAGO 15:51 
PLANTAIN (herb) 
Plantago 15:51 
PLANTATION 
African Americans 1:143 
agriculture, history of 1:178 
farms and farming 7:215 
PLASMA, BLOOD see BLOOD 
PLASMA PHYSICS 15:51-53 
Alfvén, Hannes 1:259 
cosmology 5:280 
Debye, Peter 6:48 
fusion energy 8:134 
magnetohydrodynamics 12:48 
Sun 18:19 
thermodynamics 18:223 
PLASMID 15:53 
bacteria 2:332 
genetic engineering 8:209 
PLASMODIUM see MALARIA; SLIME 
MOLD 
PLASSEY, BATTLE OF 
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India, history of 10:80 
PLASTER OF PARIS 
sulfate minerals 18:12 
PLASTIC STYLE 
Celtic art 4:219 
PLASTIC SURGERY 15:53 
medicine 12:224 
PLASTICS 15:53-56 
celluloid 4:218 
extrusion 7: 187 
polymerization 15:116-117 
Teflon 18:149-150 
textile industry 18:201 
vinyl 19:205 ; 
PLATA, RIO DE LA see RIO DE LA PLATA 
PLATAEA 15:56 
PLATE TECTONICS 15:57-61 
continental drift 5:227-228 
Earth, geological history of 6:296- 
297 
Earth, gravitational field of 6:302- 
303 


Earth, heat flow in 6:303 
Earth, structure and composition of 
6:304-307 
earthquakes 6:308-312 
Ewing, Maurice 7:165 
geochemistry 8:222-223 
geology 8:234 
geosyncline 8:249 
Hess, H. H. 9:228 
landform evolution 11:158 
metamorphic rock 12:289 
mid-oceanic ridge 12:339 
mountain 13:110 
oceanic trenches 14:49 
ore deposits 14:120-121 
paleogeography 14:199 
submarine canyon 17:409-410 
transform fault 18:318 
volcano 19:226-227 
PLATEAU 15:62 
PLATELETS 
blood 3:178 
PLATEMAKING 15:62-63 
photoengraving 14:390 
printing 15:229-232 
PLATEOSAURUS 15:63 
PLATFORM TENNIS 15:63 
PLATH, SYLVIA 15:63 
PLATINUM 15:63-64 
osmium 14:147 
palladium 14:209 
PLATO 15:64-66 
Academy 1:64 
Aristotle 2:113, 2:115 
atheism 2:234 
Atlantis 2:241 
creation accounts 5:322 
Dialogues 6:123, 15:64-65 
epistemology 7:85 
idealism 10:28 
innate ideas 10:158 
philosophy 14:376 
Republic, The 
utopias 19:104 
skepticism 17:103-104 
Socrates 17:166-167 
transmigration of souls 18:322 
PLATONISM 
Philo of Alexandria 14:372 


PLASTER OF PARIS 


Plato 15:65-66 
See also NEOPLATONISM 
PLATT, THOMAS COLLIER 15:66 
PLATT AMENDMENT 15:66 
Spanish-American War 17:276 
PLATTE RIVER 15:66 
PLATYPUS see DUCK-BILLED PLATYPUS 
PLAUTUS 15:66 
comedy 5:119 
tragicomedy 18:314 
PLAY (in behavior) 15:66-67 
preschool education 15:201-202 
toy 18:306-307 
PLAY (theater) see DRAMA 
PLAYA 15:67 
lake (body of water) 11:143 
PLAYBOY (periodical) 
Hefner, Hugh 9:187 
PLAYER, GARY 15:67 
PLAYER PIANO 15:67 
PLAYING CARDS see CARD GAMES 
PLEA BARGAINING see CRIMINAL 
JUSTICE 
PLEBEIANS 15:67-68 
tribunes 18:337-338 
PLEBISCITE 15:68 
PLECOPTERA see STONE FLY 
PLEOGE OF ALLEGIANCE 15:68 
PLEIADES (astronomy) 15:68 
Star 17:335 
PLEIADES (mythology) 15:68 
PLEISTOCENE EPOCH see EARTH, 
GEOLOGICAL HISTORY OF; 
EVOLUTION; GEOLOGIC TIME 
PLEKHANOV, GEORGY VALENTINOVICH 
15:68 
PLESIOSAUR 15:68-69 
PLESSYv. FERGUSON 15:69 
African Americans 1:146-147 
Brown v. Board of Education of 
Topeka, Kansas 3:333 
PLEURISY see RESPIRATORY-SYSTEM 
DISORDERS 
PLINY THE ELDER 15:69 
encyclopedia 7:28 
PLINY THE YOUNGER 15:69 
Pompeii 15:120 
PLIOCENE EPOCH see EARTH, 
GEOLOGICAL HISTORY OF; 
EVOLUTION; GEOLOGIC TIME 
PLISETSKAYA, MAYA MIKHAILOVNA 
15:69 
PLO see PALESTINE LIBERATION 
ORGANIZATION 
PLOIESTI (Romania) 15:69 
PLOT see NARRATIVE AND DRAMATIC 
DEVICES 
PLOTINUS 15:69-70 
Augustine, Saint 2:261 
emanationism 7:16 
Neoplatonism 13:243 
Porphyry 15:134 
PLOVDIV (Bulgaria) 15:70 
PLOVER 15:70 
coloration, biological 5: 108 
PLOW 15:70-71 
agriculture, history of 1:178, 1:179 
technology, history of 18: 141-144 
PLUM 15:71 
PLUMBING 15:71-72 
bath 3:6 


toilet 18:277 
PLURALISM 15:72 
PLUTARCH 15:73 
PLUTO (mythology) 15:73 
PLUTO (planet) 15:73 
discovery 
Tombaugh, Clyde William 18:285 
solar system 17:178, 17:179 
PLUTONIC ROCK 
igneous rock 10:32 
PLUTONIUM 15:73-74 
atomic bomb 2:252-253 
breeder reactor 3:296 
PLUVIAL LAKE 
lake, glacial 11:146 
PLYMOUTH (England) 15:74 
PLYMOUTH (Massachusetts) 15:74 
PLYMOUTH BRETHREN 15:74 
PLYMOUTH COLONY 15:74-75 
Bradford, William 3:265 
Brewster, William 3:300 
Carver, John 4:164 
Mayflower (ship) 12:205-206 
Pilgrims 15:14-15 
Squanto 17:319 
Standish, Myles 17:331 
Thanksgiving Day 18:207-208 
United States, history of the 19:49, 
19:50 
Winslow, Edward 19:386 
PLYWOOD see WOOD 
PLZEN (Czechoslovakia) 15:75 
PMS see PREMENSTRUAL SYNDROME 
PNEUMATIC SYSTEMS 15:75-76 
PNEUMATIC TROUGH 
chemistry, history of 4:296 
PNEUMOCOCCUS see STREPTOCOCCUS 
PNEUMONIA 15:76 
AIDS 1:189 
psittacosis 15:263 
PO RIVER 15:76 
POCAHONTAS 15:76-77 
Powhatan 15:172 
Smith, John 17:129 
POCATELLO (Idaho) 15:77 
POCKET GOPHER 15:77 
POOIATRY 15:77 
POOOCARP 15:77 
PODZOL see SOIL 
POE, EDGAR ALLAN 15:77-78 
aestheticism 1:117 
American literature 1:316 
mystery, suspense, and detective 
fiction 13:170 
short story 17:58 
POET LAUREATE 15:78 
POETICS (treatise) see ARISTOTLE 
POETRY 15:78-79 
African-American literature 1:142 
Cullen, Countee 5:368 
Hughes, Langston 9:349 
McKay, Claude 12:22 
Major, Clarence 12:62 
African literature 1:157 
American literature 1:314-321 
Berryman, John 3:92 
Black Mountain school of poetry 
3:163 
Bogan, Louise 3:197 
Corso, Gregory 5:270 
Cummings, E. E. 5:371 


Dickinson, Emily 6:229-230 
Doolittle, Hilda (H. D.) 6:211 
Eliot, T. S. 7:5-6 
Frost, Robert 8: 100-101 
Fugitives and Agrarians 8:109 
Howe, Julia Ward 9:342 
Johnson, Emily Pauline 10:376 
Lindsay, Vachel 11:305 
Longfellow, Henry Wadsworth 
112365 
Lowell, Amy 11:383 
Lowell, James Russell 11:384 
Lowell, Robert, Jr. 11:384 
MacLeish, Archibald 12:26 
Markham, Edwin 12:132 
Masters, Edgar Lee 12:179 
Millay, Edna St. Vincent 12:362 
Moore, Marianne 13:71 
Nemerov, Howard 13:239 
Plath, Sylvia 15:63 
Pound, Ezra 15:163 
Ransom, John Crowe 15:387 
Sexton, Anne 17:9 
Shapiro, Karl 17:23 
Stevens, Wallace 17:367-368 
Swenson, May 18:62 
Tate, Allen 18:125 
Taylor, Edward 18:129 
Teasdale, Sara 18:138 
Van Doren, Mark 19:116 
Walker, Margaret 19:245 
Wheatley, Phillis 19:343 
Whitman, Walt 19:354-355 
Whittier, John Greenleaf 19:355 
Wilbur, Richard 19:359 
Williams, William Carlos 19:372 
Zukofsky, Louis 20:126 
Arabic literature 2:61-62 
Australian literature 
Gordon, Adam Lindsay 8:363 
Bollingen Prize in Poetry see 
BOLLINGEN PRIZE IN POETRY 
Bulgarian literature 
Vazov, lvan 19:130 
Canadian literature 4:89-90 
Crawford, Isabella Valancy 5:320 
Crémazie, Octave 5:325 
Chinese literature 4:358 
Li Bo (Li Po) 11:266 
Tao Yuanming (T’ao Yuan-ming) 
18:111 
Wang Wei 19:253 
courtly love 5:306 
Danish literature 6:12 


Oehlenschlager, Adam Gottlob 
14:58 

English literature 7:57-66 
Auden, W. H. 2:258-259 
Behn, Aphra 3:47 
Betjeman, Sir John 3:97 
Bridges, Robert 3:308 
Brooke, Rupert 3:327-328 
Browning, Elizabeth Barrett 3:334 
Browning, Robert 3:334-335 
Byron, George Gordon, Lord 3:410 
Cavalier poets 4:201 
Coleridge, Samuel Taylor 5:87 
Day-Lewis, C. 6:33 
Donne, John 6:210 
Eliot, T. S. 7:5-6 
Elizabethan Age 7:10 | 


Exeter Book 7:172 
Graves, Robert 8:411-412 
Hopkins, Gerard Manley 9:296 
Houseman, A. E. 9:338 
Hughes, Ted 9:349 
Johnson, Samuel 10:380 
Jonson, Ben 10:388 
Keats, John 11:30-3/ 
Lovelace, Richard 11:382 
Lydgate, John 11:410 
MacNeice, Louis 12:28 
Marlowe, Christopher 12:133 
Marvell, Andrew 12:150-151 
Masefield, John 12:163 
Milton, John 12:367-368 
Pope, Alexander 15:125 
Shadwell, Thomas 17:16 
Shakespeare, William 17:/8-19 
Shelley, Percy Bysshe 17:33-34 
Sonnets of Shakespeare 17:192 
Southey, Robert 17:238 
Spender, Stephen 17:298 
Spenser, Edmund 17:299 
Swinburne, Algernon Charles 
18:66 
Tennyson, Alfred, Lord 18: 184 
Thomas, Dylan 18:23 
Wigglesworth, Michael 19:359 
Wordsworth, William 20: 3-4 
Yeats, William Butler 20: 73-74 
expressionism 7:18] 
forms 
alexandrine 1:257 
ballad 2:350 
ballade 2:351 
eclogue 6:324 
elegy 6:409 
epic 7:80-81 
fabliau 7:195 
haiku 9:107 
lyric 11:414 
nursery rhymes 14:8 
sonnet 17:192 
French literature 8:73-74, 8:76 
Baudelaire, Charles 3:10 
chansons de geste 4:256 
Mallarmé, Stéphane 12:74-75 
Parnassians 14:253 
Valéry, Paul 19:110-111 
Verlaine, Paul 19:150-151 
Vigny, Alfred de 19:199 
Villon, Frangois 19:203 
Voltaire 19:229-230 
German literature 7:261, 8:262 
Goethe, Johann Wolfgang von 
8:342-342 
Gottfried von Strassburg 8:376- 
377 
Hélderlin, Friedrich 9:270 
Novalis 13:401 
Schiller, Johann Christoph 
Friedrich von 16:329-330 
Wieland, Christoph Martin 19:358 
Wolfram von Eschenbach 19:40] 
Greek literature, ancient 9:35-36 
Theocritus 18:217 
Xenophanes 20:64-65 
Greek literature, modern 9:36 
Hebrew and Yiddish literature 9:184 
Amichai, Yehuda 1:340 
Psalms, Book of 15:261-262 


Song of Solomon 17:191 
Hungarian literature 
Ady, Endre 1:104 
Icelandic literature 
Skaldic literature 17:99 
Snorri Sturluson 17:142 
imagism 10:48 
Indian literature 10:89 
Tagore, Sir Rabindranath 18:94 
Irish literature 10:236-237 
Colum, Padraic 5:112 
Italian literature 10:274-275 
D’Annunzio, Gabriele 6:13 
Dante Alighieri 6:13-14 
Quasimodo, Salvatore 15:324-325 
Tasso, Torquato 18:124-125 
Japanese art and architecture 
10:326, 10:328-329 
Japanese literature 10:330, 10:331 
Latin American literature 11:191- 


Dario, Rubén 6:17-18 
Latin literature 11:195 
Catullus 4:198-199 
Horace 9:298 
Lucretius 11:390 
Martial 12:146 
Vergil 19:150 
metaphysical poetry 12:292 
New Criticism 13:273 
Norwegian literature 13:395-396 
Wergeland, Henrik Arnold 19:322- 
S20 
Persian literature 14:236 
Nezami, Nezamoddin Ilyas 13:320 
Omar Khayyam 14:90 
Peruvian literature 
Vallejo, César 19:112 
Polish literature 
Rozewicz, Tadeusz 16:187 
Russian literature 
acmeists 1:76 
Brodsky, Joseph 3:321 
Bunin, Ivan Alekseyevich 3:374 
Lermontov, Mikhail 11:252 
Mandelstam, Osip Emilievich 
12:91 
Pushkin, Aleksandr 15:304 
Voznesensky, Andrei 19:236 
Yesenin, Sergei Aleksandrovich 


Yevtushenko, Yevgeny 
Aleksandrovich 20:79 
Scottish literature 
Burns, Robert 3:388-389 
Fergusson, Robert 7:241 
Spanish literature 17:281-284 
Jiménez, Juan Ramon 10:362-363 
John of the Cross, Saint 10:369 
versification 19:159 
Victorian literature 19:170 
Welsh literature 19:320-321 
Dafydd ap Gwilym 5:401 
See also other specific poet names 
POETRY (periodical) 
Monroe, Harriet 13:46 
POGONOPHORA 15:79-80 
POGROM 15:80 
Jews 10:359, 10:360 
POHL, FREDERIK 15:80 
POINCARE, HENRI 15:80 


POINCARE, RAYMOND 15:80 
POINCARE CONJECTURE 

topology (mathematics) 18:291 
POINDEXTER, JOHN M. 

lran-contra affair 10:222 
POINSETTIA 15:80-81 
POINT (mathematics) 15:81 
POINT FOUR PROGRAM 15:81 

Truman, Harry S. 18:356 
POINT-TO-POINT RACES 

horse racing 9:313 
POINT OF VIEW (literature) 

narrative and dramatic devices 

13:196 

POINTER (dog) 15:81 
POINTILLISM (art) 

Signac, Paul 17:73 
POIRET, PAUL 

Art Deco 2:161 

fashion design 7:219 
POISON 15:81-82 

alkaloid 1:272 

arsenic 2:146 

botulism 3:250 

chemical and biological warfare 

4:284-285 

chlorine 4:366 

cyanide 5:382-383 

dioxin 6:156 

food poisoning and infection 7:385- 


nervous system, diseases of the 
13:254 
poisonous plants and animals 
15:83-85 
strychnine 17:400 
toxicology 18:306 
venom 19:146 
POISON GAS see CHEMICAL AND 
BIOLOGICAL WARFARE 
POISON HEMLOCK 15:82 
POISON IVY 15:82 
poison oak 15:82 
POISON OAK 15:82 
POISON SUMAC 15:82-83 
POISONOUS PLANTS AND ANIMALS 
15:83-85 
animals 
mamba 12:79 
massasauga 12:177 
Portuguese man-of-war 15:147 
rattlesnake 15:393 
snake 17:138 
viper 19:207 
weever 19:310 
fungi 
mushroom 13:142-144, 13:143 
plants 
alkaloid 1:272 
henbane 9:201 
jimsonweed 10:363 
locoweed 11:351 
monkshood 13:42 
mountain laurel 13:112 
nicotine 13:328 
nightshade 13:337 
poison hemlock 15:82 
poison ivy 15:82 
poison oak 15:82 
poison sumac 15:82-83 
sumac 18:16 


POLAR CLIMATE oot 


tansy 18:108 
toadstool 18:272 
POISSON, JEANNE ANTOINETTE, 
MARQUISE DE POMPADOUR see 
POMPADOUR, JEANNE 
ANTOINETTE POISSON, 
MARQUISE DE 
POITIER, SIDNEY 15:85 
musical comedy 13:155 
POITOU (France) 15:85 
POKER (card game) 15:85-86 
POKEWEED 15:86 
POL POT 15:86 
Vietnam War 19:198 
POLAND 15:86-91 
agriculture 15:88 
cities see specific city names 
climate 15:86 
dance 
mazurka 12:208 
polonaise 15:114 
economic activity 15:87-89 
flag 15:87 
government 15:87, 15:89 
history 15:89-91 
communism 5:135 
Jagello (dynasty) 10:304 
Paderewski, Ignace Jan 14:179 
Piast (dynasty) 14:415 
Pitsudski, Jozef 15:15 
Poland, Partitions of 15:91 
Polish Corridor 15:95-96 
Polish Succession, War of the 
15:96 
Pomerania 15:118-119 
rulers see specific ruler names 
Solidarity 17:182 
Thirty Years’ War see THIRTY 
YEARS’ WAR 
Vasa (dynasty) 19:126 
Watesa, Lech 19:244 
World War Il see WORLD WAR II 
land and resources 15:86, 15:87 
languages 
Slavic languages 17:119-120 
literature see POLISH LITERATURE 
map 15:88 
music 
Chopin, Frédéric 4:370-371 
Szymanowsky, Karol 18:88 
Oder-Neisse line 14:55 
people 15:87 
Jews 10:359 
Slavs 17:121 
rivers, lakes, and waterways 
Vistula River 19:218 
theater 
Grotowski, Jerzy 9:59 
POLAND, PARTITIONS OF 15:91 
Frederick Il, King of Prussia 8:50 
Galicia 8:147 
Germany, history of 8:279 
Prussia 15:261 
Stanistaw Il, King of Poland 17:332- 
333 


POLANSKI, ROMAN 15:91 
film, history of 7:271-272 
POLAR BEAR see BEAR 
POLAR CLIMATE 15:92 
Antarctica 2:11 
Arctic 2:97, 2:99 
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permafrost 14:316 
POLAR EXPLORATION see subheadings 
Arctic, Antarctic under 
EXPLORATION 
POLAR WANDERING 15:92 
Earth, geomagnetic field of 6:301- 
302 


paleogeography 14:199-200 
plate tectonics 15:58, 15:61 
POLARIMETER 15:92 
POLARIS (astronomy) 15:92 
Little Dipper 11:324 
POLARIS (missile) 15:92 
POLARISCOPE 15:92 
POLARITY (embryology) 
development 6:112 
POLARIZED LIGHT 15:92-93 
Land, Edwin 11:153 
optics 14:110, 14:112-113 
POLAROGRAPHY 15:93-94 
electrochemistry 6:395 
POLAROID CAMERA 
camera 4:56, 4:57 
POLDER see LAND RECLAMATION 
POLE, MAGNETIC see EARTH, 


GEOMAGNETIC FIELD OF; NORTH 


POLE; SOUTH POLE 
POLE, REGINALD 15:94 
POLE VAULT see TRACK AND FIELD 
POLECAT 15:94 
POLICE 15:94-95 
criminal justice 5:334-335 
Interpol 10:195 
Keystone Kops 11:55 
military police 12:357 
sheriff 17:37-38 
Union of Soviet Socialist Republics 
KGB 11:56 
POLICY RESEARCH see THINK TANKS 
POLIOMYELITIS 15:95 
POLISH CORRIOOR 15:95-96 
World War | 20:24 
POLISH LABORATORY THEATER 
Grotowski, Jerzy 9:59 
POLISH LANGUAGE see SLAVIC 
LANGUAGES 
POLISH LITERATURE 15:96 
See also specific author names 
POLISH SUCCESSION, WAR OF THE 
15:96 
Stanistaw I, King of Poland 17:332 
POLITIAN 15:96 
POLITICAL ACTION COMMITTEE 15:96 
political campaign 15:97 
special-interest groups 17:291 
POLITICAL BOSS see BOSS, POLITICAL 
POLITICAL CAMPAIGN 15:96-97 
advertising 1:103-104 
opinion polls 14:106-107 
political action committee 15:96 
special-interest groups 17:291 
POLITICAL CONVENTION 15:97-98 
caucus 4:200 
dark horse 6:18 
favorite son 7:226 
presidential elections 15:209 
POLITICAL PARTIES 15:98-100 
boss, political 3:239 
conservatism 5:200-201 
Conservative parties 5:201 
Liberal parties 11:267 


United States, history of the 19:55, 
19:58, 19:59 
vice-president of the United States 
19:164-166 
POLITICAL SCIENCE 15:101 
conflict theory 5:175 
conservatism 5:200-201 
geopolitics 8:238 
Hobbes, Thomas 9:262 
Locke, John 11:337 
Machiavelli, Nicolo 12:15, 12:16 
maps and mapmaking 12:116 
Marsilius of Padua 12:143-144 
Marxism 12:151-153 
political parties 15:98-100 
radicalism 15:349 
social contract 17:148 
state (in political philosophy) 
17:341-345 
Tocqueville, Alexis de 18:274-275 
POLK, JAMES K. 15:101-102 
Mexican War 12:306 
Oregon Question 14:128 
POLK, LEONIDAS 15:102 
POLL TAX 15:102-103 
African Americans 1:146 
voter registration 19:234 
POLLAIVOLO (family) 15:103 
POLLEN 15:103-104 
bee 3:33 
fertilization 7:247 
flower 7:356, 7:358 
pollination 15:104-106 
POLLEN CONE 15:104 
conifer 5: 185 
POLLEN STRATIGRAPHY 15:104 
archaeology 2:78 
paleobotany 14:195-196 
paleoclimatology 14:196-197 
paleoecology 14:197-198 
POLLINATION 15:104-106 
flower 7:356-358 
orchid 14:119 
pollen cone 15:104 
POLLOCK, JACKSON 15:106 
American art and architecture 1:309 
painting 14: 189 
POLLUTANTS, CHEMICAL 15:106-108 
chemical and biological warfare 
4:285 
chemical industry 4:289 
chemistry 4:294-295 
diseases, occupational 6:163, 6:164 
herbicide 9:215 
land reclamation 11:155 
lead 11:215 
leukemia 11:258 
organic chemistry 14:135 
pesticides and pest control 14:334- 
335 
petrochemicals 14:343 
pollution, environmental 15:109-110 
waste disposal systems 19:274-275 
POLLUTION, ENVIRONMENTAL 15:108- 


radon 15:372 
smoke 17:132 
urban climate 19:88-89 
biosphere 3:136-137 
chemical industry 4:289 
chemistry 4:294 
conservation 9:199-200 
endangered species 7:31-32 
environmental impact statement 
7:74 
land pollution 15:109 
land reclamation 11:155 
noise 13:353 
noise pollution 15:110 
airport 1:209 
diseases, occupational 6:164 
oil spill 14:69 
packaging 14:178 
pesticide pollution 15:109-110 
pollution control 15:112-113 
power, generation and transmission 
of 15:170-171 
radiation pollution 15:110 
plutonium 15:74 
thermal pollution 15:108-109 
United Nations 19:29-30 
waste disposal systems 19:274-275 
water pollution 5:198, 15:108 
acid rain 1:74-75 
groundwater 9:61 
lake (body of water) 11:144 
ocean and sea 14:40, 14:41 
phosphorus 14:387 
plankton 15:40 
pollution control 15:112 
red tide 15:411-412 
tanker 18:107 
water resources 19:277 
water supply 19:281, 19:283 


POLLUTION CONTROL 15:112-113 


acid rain 1:75 
automotive industry 2:304 
chimney 4:328 
environmental law 7:74-75 
environmental movements 7:75-76 
Environmental Protection Agency 
7:16 

gasoline 8:179-180 
pollutants, chemical 15:106-108 
pollution, environmental 15:108-112 
smoke 17:132 
treatment systems 

waste disposal systems 19:274- 


275 
POLO 15:113 


Persian art and architecture 14:324 


POLO, MARCO 15:113-114 


Asia 2:203 
Cathay 4:187 
Yuan (Yuan) (dynasty) 20:88 


POLONAISE 15:114 


Chopin, Frédéric 4:371 


POLONIUM 15:114 


Curie, Marie and Pierre 5:374-375 


POLYBROMINATED BIPHENYL 

pollutants, chemical 15:107 
POLYCARP, SAINT 15:114 
POLYCHAETE 15:114-115 
POLYCLITUS 15:115 

Epidaurus 7:82 
POLYCYTHEMIA 15:115 
POLYESTER 15:115 
POLYGAMY 15:115 

concubinage 5:169 

marriage 12:137 

Mormonism 13:80 

Young, Brigham 20:84 

women in society 19:405 

Zulu 20:126 
POLYGON 15:116 

polyhedron 15:116 

quadrilateral 15:315 

triangle (mathematics) 18:337 
POLYGRAPH see LIE DETECTOR 
POLYGYNY 

polygamy 15:115 
POLYHEORON 15:116 

Cauchy, Augustin Louis 4:200 

pyramid 15:307 
POLYMERASE CHAIN REACTION 15:116 
POLYMERIZATION 15:116-117 

chain reaction 4:245 

chemistry 4:294 

diene 6:133 

latex 11:184 

metabolism 12:285 

nylon 14:18 

plastics 15:54 

polyester 15:115 

polysilane 15:118 
POLYNESIA 15:117 

creation accounts 5:322 

Malayo-Polynesian languages 12:67 

Oceania 14:43-44 

Oceania, art of 14:44-46 
POLYNESIAN LANGUAGE see MALAYO- 

POLYNESIAN LANGUAGES 

POLYNOMIAL see EQUATION 
POLYP 15:117 
POLYPHEMUS 15:117 

Cyclops 5:387 
POLYPHONY 15:117 

choral music 4:372 

counterpoint 5:301 

English music 7:67 

harmony 9:141 

mass (musical setting) 12:167-168 

medieval music 12:238 

motet 13:100 

music 13:146 

plainsong 15:35 
POLYSACCHARIDE 15:118 

cellulose 4:218 

chitin 4:364 

glycogen 8:331 

starch 17:339 

sugar 18:/ 
POLYSILANE 15:118 


112 
air pollution 15:110-112 
acid rain 1:74-75 
aerosol 1:113 
coal and coal mining 5:68 
ozone layer 14:170 
pollution control 15:112-113 


POLONNARUWA (Sri Lanka) 15:114 
POLTAVA (USSR) 15:114 
POLYA, GYORGY 

problem solving 15:238 
POLYANDRY see POLYGAMY 
POLYBIUS 15:114 

history 9:256 


POLYTHEISM 15:118 


God 8:336 
Hinduism 9:245 


POLYVINYL CHLORIDE 


vinyl 19:205 


POMBAL, SEBASTIAO JOSE DE 


CARVALHO E MELO, MARQUES 


| 
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OE 15:118 
POMEGRANATE 15:118 
POMERANIA (Poland-Germany) 
15:118-119 
POMERANIAN (dog) 15:119 
POMO (American Indians) 15:119 
POMPADOUR, JEANNE ANTOINETTE 


POISSON, MARQUISE DE 15:119 


POMPANO 15:119-120 
POMPEII (Italy) 15:120-121 
archaeology 2:80 
house (in Western architecture) 
9:325 
POMPEY THE GREAT 15:121 
Caesar, Gaius Julius 4:12, 4:13 
Lucullus, Lucius Licinius 11:390 
Sulla, Lucius Cornelius 18:14 
POMPIDOU, GEORGES 15:121 
POMPIDOU CENTER, PARIS see 
BEAUBOURG 
PONCE (Puerto Rico) 15:121 
PONCE OE LEON, JUAN 15:121-122 
PONCHIELLI, AMILCARE 15:122 
PONO TURTLE 15:122 
PONOICHERRY (India) 15:122 
PONS, LILY 15:122 
PONSELLE, ROSA 15:122 
PONTCHARTRAIN, LAKE 15:122 
PONTE VECCHIO 
Florence, Italy 7:346 
PONTIAC (Ottawa Indian) see 
PONTIAC’S REBELLION 
PONTIAC’S REBELLION 15:122-123 
PONTIUS PILATE see PILATE, PONTIUS 
PONTORMO, JACOPO CARUCCI OA 
15:123 
PONTUS 15:123 
PONY see HORSE 
PONY EXPRESS 15:123 
POODLE 15:123-124 
POOL see BILLIARDS 
POONA (India) 15:124 
POOR LAWS 15:124 
social and welfare services 17:154 
POOR RICHARD’S ALMANACK 15:124 
American literature 1:315 
Franklin, Benjamin 8:42, 8:43 
POOR, THE see POVERTY 
POP ART 15:124 
Christo 4:380 
comic strip 5:121-122 
Indiana, Robert 10:101 
Lichtenstein, Roy 11:278 
Marisol 12:130 
modern art 13:7-8 
Oldenburg, Claes 14:80-8] 
Rauschenberg, Robert 15:393-394 
Warhol, Andy 19:257-258 
POP WARNER FOOTBALL 15:124 
Warner, Pop 19:258 
POPCORN 
corn 9:260 
POPE (Indian leader) 15:125 
POPE (religion) see PAPACY 
POPE, ALEXANDER 15:125 
Dunciad, The 2:266-267 
English literature 7:59, 7:61 
wit 19:395 
POPE, JOHN 15:125 
Civil War, U.S. 5:27, 5:28 
POPE, JOHN RUSSELL 15:125 


POPISH PLOT see OATES, TITUS 
POPLAR 15:126 
POPOCATEPETL (volcano) 13:369, 
15:126 
POPOV, DIMITAR 
Bulgaria 3:367 
POPOV, OLEG 
clown 5:60 
POPPER, SIR KARL RAIMUND 15:126- 
127 
POPPERS see AMYL NITRITE 
POPPY 15:127 
opium 14: 107 
POPULAR MUSIC see BLUES; COUNTRY 
AND WESTERN MUSIC; GOSPEL 
MUSIC; JAZZ; RAGTIME; ROCK 
MUSIC; SWING 
POPULAR SOVEREIGNTY 15:127 
democracy 6:/3-74 
Douglas, Stephen A. 6:218 
Kansas-Nebraska Act 11:17-18 
POPULATION 15:127-130 
agriculture and the food supply 
1:180-181 
census 4:227 
demography 6:79 
density, world 15:129 
Great Britain 
Industrial Revolution 10:140 
inner city 10:159 
Malthus, Thomas Robert 12:78-79 
old age 14:78-79 
public health 15:284-285 
POPULATION, STELLAR 15:130 
Baade, Walter 2:320 
extragalactic systems 7:185 
Hertzsprung-Russell diagram 9:227 
POPULATION BIOLOGY 15:130 
POPULATION OYNAMICS 15:131 
Malthus, Thomas Robert 12:78-79 
POPULATION GENETICS 15:131-132, 
evolution 7:159 
genetics 8:215-216 
Haldane, J. B.S. 9:112 
natural selection 13:214 
POPULISM see POPULIST PARTY 
POPULIST PARTY 15:132 
Lease, Mary Elizabeth 11:220 
Nebraska 13:235 
Watson, Thomas E. 19:292 
Weaver, James B. 19:304 
PORCELAIN see POTTERY AND 
PORCELAIN 
PORCUPINE 15:132-133 
PORCUPINE FISH 15:133 
PORGY (fish) 15:133 
PORGY AND BESS (opera) 15:133 
American music 1:325 
Gershwin, George and Ira 8:286 
musical comedy 13:/55 
opera 14:104 
PORK see MEAT AND MEAT PACKING; 
PIG 
PORNOGRAPHIC LITERATURE see 
EROTICA 
PORNOGRAPHY 15:133-134 
censorship 4:227 
freedom of the press 8:55 
See also EROTICA 
PORPHYRIA 15:134 
PORPHYRIN see HEMOGLOBIN 


PORPHYRY (philosopher) 15:134 
Neoplatonism 13:243 
PORPHYRY (rock) 15:134 
PORPOISE 15:134 
cetacean 4:239-240 
dolphin 6: 197-198 
sound and acoustics 17:198 
PORT (harbor) see HARBOR AND PORT 
PORT (wine) 15:134-135 
PORT ARTHUR (China) see LUSHUN 
PORT ARTHUR (Texas) 15:135 
PORT-AU-PRINCE (Haiti) 15:135 
PORT ELIZABETH (South Africa) 
15:135 
PORT OF ENTRY 15:135 
PORT LOUIS (Mauritius) 15:135 
PORT MORESBY (Papua New Guinea) 
6: 135 
PORT SAIO (Egypt) 15:135 
PORT OF SPAIN (Trinidad and Tobago) 
15:136 
PORTATIVE ORGAN 15:136 
PORTER (family) 15:136 
PORTER, COLE 15:136 
PORTER, ELIOT 15:136 
PORTER, KATHERINE ANNE 15:136 
PORTER, WILLIAM SYDNEY see 0. 
HENRY 
PORTLAND (Maine) 15:136-137 
PORTLAND (Oregon) 15:137 
Oregon 14:125 
PORTO (Portugal) 15:137 
PORTO ALEGRE (Brazil) 15:137 
PORTO-NOVO (Benin) 15:137 
PORTOGHESI, PAOLO 
postmodern architecture 15:153 
PORTOLA, GASPAR DE 15:137 
PORTRAIT OF THE ARTIST AS A YOUNG 
MAN, A (novel) 15:137 
Joyce, James 10:398 
PORTRAITURE 15:138-139 
graphic arts 
Utamaro 19:103 
painting 
American art and architecture 
1:304, 1:305, 1:306 
Antonello da Messina 2:36 
Carriera, Rosalba 4:154 
Clouet (family) 5:59 
colonial styles in North America 
5:97-98 
Copley, John Singleton 5:246 
English art and architecture 7:49- 
50 
Feke, Robert 7:232-233 
Flemish art and architecture 
7:339 
Gainsborough, Thomas 8:142 
Goya, Francisco de 8:385-386 
Gu Kaizhi (Ku K’ai-chih) 9:68 
Hals, Frans 9:118 
Harding, Chester 9:135 
Holbein, Hans, the Younger 9:269- 
270 
Houdon, Jean Antoine 9:323 
John, Augustus 10:367 
Johnson, Eastman 10:375-376 
La Tour, Maurice Quentin de 
11:129 
Latin American art and 
architecture 11:188 


Lawrence, Sir Thomas 11:210 

limners 11:298 

miniature painting 12:377-378 

Raeburn, Sir Henry 15:372 

Stuart, Gilbert 17:40] 

Sully, Thomas 18:16 

Sutherland, Graham 18:48 

van Dyck, Sir Anthony 19:116-1/7 

Varley, Frederick 19:126 

Vigée-Lebrun, Louise Elisabeth 
19:198 

Yan Liben (Yen Li-pen) 20:70 

photography 15:139 

Beaton, Sir Cecil 3:24 

Cameron, Julia Margaret 4:57 

Disdéri, André Adolphe Eugene 
6:160 

Hill, D. 0., and Adamson, Robert 
9:238 


Karsh, Yousuf 11:24 
Kasebier, Gertrude 11:24 
sculpture 
Davidson, Jo 6:27-28 
silhouette 17:77 
PORTSMOUTH (England) 15:139 
PORTSMOUTH (New Hampshire) 
15:139 
PORTSMOUTH (Virginia) 15:139 
PORTUGAL 15:140-145 
agriculture 15:142 15:143 
art 15:142 
See also PORTUGUESE ART AND 
ARCHITECTURE 
Azores 2:315-316 
cities see specific city names 
climate 15:140-141 
economic activity 15:140, 15:142- 
143 
fishing 15:143 
flag 15:140 
government and politics 15:140, 
15:143 
history 15:143-145 
Braganca (dynasty) 3:267 
Brazil 3:289 
exploration 7:175 
Gama, Vasco da 8:154-155 
Pombal, Sebastido José de 
Carvalho e Melo, Marqués de 
15:118 
slavery 17:116, 17:119 
Soares, Mario 17:146 
Tordesillas, Treaty of 18:291 
land and resources 15:140-141 
languages 15:141 
See also ROMANCE LANGUAGES— 
Portuguese 
literature see PORTUGUESE 
LITERATURE 
manufacturing 15:143 
map 15:14] 
people 15:140, 15:141-142 
religion 15:14] 
rivers, lakes, and waterways 15:141 
vegetation and animal life 15:141 
wine 19:383 
PORTUGUESE ART ANO ARCHITECTURE 
15:145-146 
folk art 7:371 
Goncalves, Nuno 8:357 
PORTUGUESE GUINEA see GUINEA- 
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BISSAU 
PORTUGUESE LANGUAGE see 
ROMANCE LANGUAGES 
PORTUGUESE LITERATURE 15:146 
Brazil 3:287 
Camoes, Luis Vaz de 4:60 
PORTUGUESE MAN-OF-WAR 15:147 
jellyfish 10:343 
PORTUGUESE TIMOR see TIMOR 
PORTUGUESE WATER 006 15:147 
POSAOA, JOSE GUADALUPE 15:147 
POSEIDON (missile) 15:147-148 
POSEIDON (mythology) 15:148 
Andromeda (mythology) 1:375 
mythology 13:177 
POSIOONIUS 15:148 
POSITIVISM 15:148 
Comte, Auguste 5:166 
empiricism 7:24 
law 11:202 
naturalism (literature) 13:214 
Taine, Hippolyte Adolphe 18:96 
POSITRON 15:148 
Anderson, Carl David 1:368 
quantum mechanics 15:319 
POSITRON EMISSION TOMOGRAPHY 
15:148 
radiology 15:368 
POSSIBILISM 
geography 8:229 
POST, EMILY 15:148 
POST ANO LINTEL 15:148-149 
arch and vault 2:72 
architecture 2:89 
POST-TRAUMATIC STRESS OISOROER 
15:149 
POSTAL SERVICES 15:149-150 
airmail 1:207 
electronic mail 6:405 
philately 14:363-365 
pony express 15:123 
Postal Union, Universal 15:150 
Wells, Fargo and Company 19:320 
POSTAL UNION, UNIVERSAL 15:150 
POSTER 15:150-151 
advertising 1:104 
Art Nouveau 
Mucha, Alfons 2:164 
graphic arts 8:403 
lithograph 11:322 
propaganda 15:246 
Toulouse-Lautrec, Henri de 18:301 
Uncle Sam 18:413 
POSTIMPRESSIONISM 15:151-152 
art 2:157 
French art and architecture 8:65 
Gauguin, Paul 8:183 
painting 14:188 
Prendergast, Maurice 15:199 
van Gogh, Vincent 19:117-118 
Vuillard, Edouard 19:237 
POSTMOOERN ARCHITECTURE 15:152- 
153 
architecture 2:95 
Graves, Michael 8:411 
Johnson, Philip 10:379 
Meier, Richard 12:243 
Moore, Charles Williard 13:70 
Venturi, Robert 19:146 
POSTMORTEM EXAMINATION see 
AUTOPSY 


POSTULATE see AXIOM 
POTASH see POTASSIUM 
POTASSIUM 15:153-154 
POTATO 15:154 
Burbank, Luther 3:376 
diseases, plant 6:164, 6:165 
famine 7:206 
vegetable 19: 134 
POTAWATOMI (American Indians) 
15:155 
Caldwell, Billy 4:23 
POTEMKIN, GRIGORY 
ALEKSANDROVICH 15:155 
POTENTIAL, ELECTRIC 15:155 
Hall effect 9:115 
POTENTIAL ENERGY see ENERGY 
POTENTIOMETRY 
electrochemistry 6:395 
POTLATCH 15:155 
Ingalik 10:156 
POTOMAC RIVER 15:155 
POTOSI (Bolivia) 15:155 
POTSDAM (Germany) 15:155-156 
POTSOAM CONFERENCE 15:156 
Germany, history of 8:284 
Truman, Harry S. 18:355 
World War II 20:40 
POTTER, BEATRIX 15:156 
POTTER’S WHEEL 15:156 
POTTERY AND PORCELAIN 15:156-160 
celadon 4:209 
Chelsea ware 4:283 
craft 5:315 
delftware 6:68 
faience 7:197 
glaze 8:325-326 
Greek art 9:3/-34 
Indians, American 
Anasazi 1:361-362 
Indians of North America, art of 
the 10:24, 10:125 
Japan 
Kenzan 11:50 
kiln 11:66-67 
Korean art 11:102 11:103 
majolica 12:61-62 
North American archaeology 13:372 
potter's wheel 15:156 
pre-Columbian art and architecture 
15:176-181 
terra-cotta 18: 190-191 
Wedgwood, Josiah 19:309-310 
See also CERAMICS 
POTTO 15:160 
primate 15:219 
POTT’S DISEASE 
see SPONDYLITIS 
POULENC, FRANCIS 15:160 
POULTRY 15:161-162 
agriculture, history of 1:180 
chicken 4:315 
egg production 6:354 
factory farming 7:196 
turkey 18:38/-382 
POUND (unit of measurement) 15:162 
weights and measures 19:313 
POUND, EZRA 15:162-163 
Anderson, Margaret 1:368 
Cantos, The 4:111 
Eliot, T. S. 7:5, 7:6 
Frost, Robert 8:100 


imagism 10:48 
vorticism 19:233 

POUNO, ROSCOE 15:163 

POUND STERLING 15:163 

POUNDMAKER (Cree Indian) 15:163- 

164 
Crowfoot 5:348 

POUSSIN, NICOLAS 15:164-165 
classicism 5:36 

POVERTY 15:165-167 
agriculture and the food supply 

1:180-181 
housing 9:337 
population 15:130 
social and welfare services 17:155 
urban anthropology 19:88 
War on Poverty 19:257 

POW see PRISONER OF WAR 

POWELL, AQAM CLAYTON, JR. 15:167 

POWELL, ANTHONY 15:167 

POWELL, COLIN 
African Americans 1:15] 

POWELL, JOHN WESLEY 15:167 
anthropological linguistics 2:18 
conservation 5:198 

POWELL, LEWIS F., JR. 15:167 

POWELL v. ALABAMA 15:167-168 

POWER 15:168 
horsepower 9:314 

POWER, GENERATION AND 

TRANSMISSION OF 15:168-172 
battery 3:8-9 
cable 4:5-6 
coal and coal mining 5:69 
cooling tower 5:239 
electric power 
Edison, Thomas Alva 6:341 
fuel cell 8:107-108 
generator 8:201-202 
geothermal energy 8:250 
hydroelectric power 9:398-400 
manufacturing, history of 12:108, 
12:109 
nuclear energy 13:406 
solar energy 17:176 
thermoelectricity 18:224 
tidal energy 18:249 
energy sources 7:39-40 
fuel 8:107 
mill 12:360 
pump 15:297 
solar pond 17:177 
steam engine 17:350-351 
technology, history of 18:146 
Tennessee Valley Authority 18:179- 
180 
tidal energy 18:249 
turbine 18:375-376 
wind 19:379 
windmills and wind power 19:380- 
381 


POWERS, FRANCIS GARY 
U-2 18:401 
POWERS, HIRAM 15:172 
POWHATAN 15:172 
Jamestown (Virginia) 10:313 
Pocahontas 15:76 
Smith, John 17:129 
POWWOW 15:172 
POWYS (Wales) 15:172 
POZNAN (Poland) 15:172 


PRADO 15.172 
PRAETORIAN GUARD 15:173 
PRAETORIUS, MICHAEL 15:173 
PRAGMATIC SANCTION 15:173 
Maria Theresa, Austrian 
Archduchess, Queen of Hungary 
and Bohemia 12:124 
PRAGMATISM 15:173 
Dewey, John 6:119 
empiricism 7:24 
James, William 10:310-311 
Lewis, Clarence Irving 11:262 
Mead, George Herbert 12:209 
Peirce, Charles Sanders 14:286 
philosophy 14:377 
progressive education 15:240-241 
PRAGUE (Czechoslovakia) 15:173-174 
Altneu Synagogue 10:403 
Czechoslovakia 5:396 
PRAIRIE see GRASSLANDS 
PRAIRIE CHICKEN see GROUSE 
PRAIRIE 00G 15:174-175 
PRAIRIE SCHOOL (architecture) 
15:175 
American art and architecture 1:302 
house (in Western architecture) 
9:328 
modern architecture 13:5 
Wright, Frank Lloyd 20:47 
PRAIRIE SCHOONER see CONESTOGA 
PRASEODYMIUM 15:175 
PRAVDA 15:175 
PRAXITELES 15:175 
art 2:149 
PRAYER 15:175 
Ave Maria 2:304 
Divine Office 6:173 
freedom of religion 8:56 
litany 11:318 
Lord's Prayer 11:360 
PRAYER BOOKS 
Book of Common Prayer 3:221 
Book of Hours 3:221 
PRAYING MANTIS 15:175-176 
PRE-COLUMBIAN ART ANO 
ARCHITECTURE 15:176-181 
beads and beadwork 3:18 
Bolivia 
Tiahuanaco 18:245 
Inca 10:63, 15:18 
Indians, American 10: 102-103, 
10:106, 10:107 
inscription 10:165 
Intermediate Area and Central 
Andes 15:179-181 
Izapa (Mexico) 10:295 
Latin American art and architecture 
11:185-186 
Maya 12:201-204 
Mayapan 12:205 
Mesoamerica 12:275 
Classic period 15:177-178 
Postclassic period 15:178 
Preclassic period 15:176-177 
Mexico 
Chichén Itza 4:313-314 
Palenque 14:195 
Tenochtitlan 18:184-185 
Teotihuacan 18: 185-186 
Olmec 14:84 
Peru 


| 


PRIEST 341 


Chavin de Hudntar 4:278-279 
Chavin style 15: 179-180 
Chimd style 15:180-181 


Huari 15:180-181 
Machu Picchu 12:2 
Mochica 12:415, 15:180 
Nazca 13:229, 15: 180 
pyramids 15:307-308 

PREAKNESS 
winners (table) 9:312 

PREBLE, EOWARD 15:181 
Tripolitan War 18:344 

PRECAMBRIAN TIME see EARTH, 

GEOLOGICAL HISTORY OF; 
GEOLOGIC TIME 
PRECESSION 15:181 
PRECESSION OF THE EQUINOXES 
15:181-182 

PRECIOUS STONE see GEMS; specific 

stone names 

PRECIPITATION (chemistry) 15:182 

PRECIPITATION (weather) 15:182-184 
atmosphere 2:244 
cloud 5:57, 5:58 
evapotranspiration 7:154 
floods and flood control 7:344-345 
hail and hailstones 9:107 
hurricane and typhoon 9:387 
hydrologic cycle 9:405-406 
measurement 12:296 
meteorological instrumentation 

12:296 
mist 12:409 
rainbow 15:379-380 
thunderstorm 18:242-243 

PRECOCIAL ANIMAL 15:184 

PREOESTINATION 15:184 
Arminianism 1:131 
Calvin, John 4:44-45 
Calvinism 4:45 
Islam 10:252 
Jansenism 10:314 

PREEMPTION ACT 15:184 

PREFABRICATION 15:184-185 
building construction 3:363-364 
Crystal Palace 5:360 

PREFERRED STOCK see STOCK 

(finance) 

PREGNANCY ANO BIRTH 15:185-189 
abortion 1:53-54 
amniocentesis 1:344-345 
artificial insemination 2:174 
birth 15:187-189 
cesarean section 4:239 
couvade 5:307 
fertility, human 7:246 
fetus 

development 15:185, 15: 186 
diagnostic tests 15:187 
gestation 8:287 
infectious diseases 10:148 
menstruation 12:262-263 
midwife 12:352 
multiple birth 13:125 
obstetrics 14:28 
pregnancy 15:185-187 
pregnancy test 15:189 
puerperal fever 15:289 
radiology 15:368 
sex hormones 17:7 


syphilis 18:82 
umbilical cord 18:412 
viviparity 19:223 
young people 20:87 
PREGNANCY TEST 15:189 
PREHISTORIC ANIMALS see EARTH, 
GEOLOGICAL HISTORY OF; 
EVOLUTION; FOSSIL RECORD 
PREHISTORIC ART 15:189-193 
African art 1:151 
Altamira (Spain) 1:286 
art 2:147 
cave dwellers 4:204-205 
Cro-Magnon man 5:338, 5:339 
European prehistory 7:146, 7:148, 
7:149 


Japanese art and architecture 


Lascaux (France) 11:/80-181 

Les Combarelles (France) 11:253 

megalith 12:241-242 

mural painting 13:13] 

prehistoric humans 15:198 

Spanish art and architecture 17:277 

Venus of Willendorf 19:/48 

writing systems, evolution of 20:50 
PREHISTORIC HUMANS 15:193-199 

African prehistory 1:160-162 

agriculture, history of 1:171-172 

anthropology, physical 2:19-20 

archaeology 2:74-75 

Australopithecus 2:281-282 

cave dwellers 4:204-205 

Cheddar 4:279-280 

chert and flint 4:302 

China, history of 4:339-340 

Clovis culture 5:60 

cooking 5:235-236 

cosmetics 5:272 

Cro-Magnon man 5:338 

dance 6:4 

European prehistory 7:144-149 

evolution 7:164 

fire 7:284 

hand 9:127 

Heidelberg man 9:189 

Hohokam culture 9:268 

Homo erectus 9:282-283 

Homo habilis 9:283 

house (in Western architecture) 

9:323, 9:324 

Java man 10:335 

Neanderthalers 13:230-231 

North American archaeology 13:370 

Olduvai Gorge (Tanzania) 14:8] 

Paleolithic Period 14:200-203 

Piltdown man 15:15 

Proconsul 15:239 

race 15:340-341 

Teilhard de Chardin, Pierre 18:151 

Tollund man 18:281 
PREHISTORIC TOOL INDUSTRIES 

Akmak 1:214 

Aurignacian 2:264 

Mousterian 13:115 

Paleolithic Period 14:200-203 

technology, history of 18: 141-142 
PREHISTORY 15:199 

African prehistory 1:160-164 

archaeoastronomy 2:73 74 

archaeology 2:74-75, 2:81-84 


Bronze Age 3:324-325 
cave dwellers 4:204-205 
European prehistory 7:144-149 
fossil record 8:3-8 
funeral customs 8:118 
lron Age 10:240 
Mesolithic Period 12:275-276 
Neolithic Period 13:241-242 
Paleolithic Period 14:200-203 
prehistoric art 15:189-193 
prehistoric humans 15:193-199 
Thomsen, Christian Jiirgensen 
18:234 
weights and measures 19:312 
wheel 19:343-344 
PREJUDICE see DISCRIMINATION; 
RACISM 
PRELUDE 15:199 
baroque music 2:391 
PREMATURE AGING 
aging 1:173 
PREMATURE BABY see PREGNANCY 
AND BIRTH 
PREMENSTRUAL SYNDROME 15:199 
PREMINGER, OTTO 15:199 
PRENDERGAST, MAURICE 15:199 
PREPARATORY SCHOOL see PRIVATE 
SCHOOLS 
PRE-RAPHAELITES 15:199-200 
aestheticism 1:117 
Arts and Crafts movement 2:178 
Brown, Ford Madox 3:330-331 
Burne-Jones, Sir Edward 3:387-388 
English art and architecture 7:51-52 
English literature 7:65 
Hunt, Holman 9:382 
Millais, Sir John Everett 12:36/-362 
Morris, William 13:86 
mural painting 13:132 
PRESBYTERIANISM 15:200-201 
Calvin, John 4:44-45 
Calvinism 4:45 
Covenanters 5:308 
Knox, John 11:89 
Makemie, Francis 12:63 
Melville, Andrew 12:250 
predestination 15:184 
Puritanism 15:303 
PRESCHOOL EDUCATION 15:201-202 
day-care center 6:33 
Froebel, Friedrich Wilhelm August 
8:92-93 
Peabody, Elizabeth 14:276 
PRESCOTT (Arizona) 15:202 
PRESCOTT, WILLIAM H. 15:202-203 
PRESENCE AFRICAINE (periodical) 
African literature 1:157 
PRESERVATIVES, FOOD see CANNING; 
DEHYDRATION (food); FOOD 
ADDITIVES; FOOD 
PRESERVATION 
PRESIDENT 15:203 
PRESIOENT OF THE UNITED STATES 
15:203-208 
Congress of the United States 5:18], 
5:184 
Constitution of the United States 
5:210, 5:211, 5:215-217, 5:220, 
5:221, 5:222 
Council of Economic Advisers 5:300 
executive branch 7:169 


executive privilege 7:169 
impeachment 10:54-55 
National Security Council 13:212 
pardon 14:243 
presidential elections 15:208-211 
presidential succession 
vice-president of the United 
States 19: 164-166 
Tenure of Office Act 18:185 
veto 19:163 
War Powers Act 19:257 
White House 19:351-352 
See also specific president names 
PRESIDENTIAL ELECTIONS 15:208-211 
African Americans 1:149, 1:150 
dark horse 6:18 
electoral college 6:387 
literature 
White, Theodore 19:351 
political convention 15:97-98 
president of the United States 
15:205 
primary election 15:217 
PRESLEY, ELVIS 15:211 
PRE-SOCRATIC PHILOSOPHY 15:211- 
Valls 
Parmenides 14:252-253 
philosophy 14:373, 14:375-376 
PRESS, FREEDOM OF THE see 
FREEDOM OF THE PRESS 
PRESS AGENCIES AND SYNDICATES 
15:212 
PRESSURE 15:212-213 
critical constants 5:336 
measurement 12:296  - 
pneumatic systems 15:75-76 
van der Waals equation 19:116 
“vapor pressure 19:124 
PRESTER, JOHN 15:213 
PRETORIA (South Africa) 15:213 
PRETORIUS, ANDRIES 15:213 
PRETORIUS, MARTHINUS WESSEL 
15:213 
PREVIN, ANDRE 15:213 
PREVOST, ABBE 15:213 
PREVOST, SIR GEORGE 15:213 
PRIAM 15:213-214 
PRIAPISM 15:214 
phallic worship 14:354 
PRIAPUS 15:214 
PRIBILOF ISLANOS 15:214 
PRICE, LEONTYNE 15:214 
PRICE, STERLING 15:214 
PRICE, SIR UVEDALE see LANDSCAPE 
ARCHITECTURE 
PRICE SYSTEM 15:214 
consumer price index 5:225 
economic planning 6:330 
incomes policy 10:67 
inflation 10:150-151 
monopoly and competition 13:44 
panic, financial 14:220 
parity (economics) 14:248 
supply and demand 18:3/-32 
PRICKLY HEAT 15:214 
PRICKLY PEAR 15:214-215 
PRIDE AND PREJUDICE (novel) 15:215 
Austen, Jane 2:265, 2:266 
PRIEST 15:215 
celibacy 4:210 
ministry, Christian 12:381-382 
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Roman Catholic church 16:141 
vestments 19:161 
Vianney, Saint Jean Baptiste Marie 


PRIESTLEY, J. B. 15:215 
PRIESTLEY, JOSEPH 15:215 
electricity 6:390 
oxygen 14:166 
PRIGOGINE, ILYA 15:215-216 
PRIM, JUAN 15:216 
PRIMARY COLORS see COLOR 
PRIMARY EDUCATION 15:216-217 
British education 3:315 
computers in education 5:164-/65 
education 6:345 
Elementary and Secondary 
Education Act of 1965 6:412 
Pestalozzi, Johann Heinrich 14:333 
teaching 18:136 
PRIMARY ELECTION 15:217 
election 6:386 
political campaign 15:97 
political convention 15:98 
president of the United States 
15:205 
presidential elections 15:209 
PRIMARY STRUCTURE ART see 
MINIMAL ART 
PRIMATE 15:217-220 
anthropology 2:20 
ape 2:40-43 
aye-aye 2:312-313 
baboon 2:321-322 
evolution 7:163- 164 
galago 8:143 
human body 9:368 
langur 11:169-170 
lemur 11:239 
monkey 13:38-41 
pollination 15:105 
potto 15: 160 
prehistoric humans 15:194-199 
tarsier 18:12 
PRIMATICCIO, FRANCESCO 15:220 
PRIME MERIDIAN 15:220 
longitude 11:356 
PRIME MINISTER 15:220-221 
Great Britain, history of 9:1 
PRIME NUMBER 15:221 
PRIMITIVE ARTS 15:221 
See also art of specific locations, 
e.g., AFRICAN ART 
PRIMITIVE RELIGION 15:221-224 
animism 1:41] 
dietary laws 6:135 
God 8:336-338 
Indians, American 
kachina 11:4 
magic 12:40-4] 
megalith 12:241-242 
mother goddess 13:100-101 
mythology 13:171 
passage, rites of 14:260-261 
phallic worship 14:354 
Pygmy 15:306 
shaman 17:20-21 
soul 17:196 
Sun worship 18:24 
taboo 18:90 
totem 18:300 
PRIMITIVE SOCIETIES 15:224 


chief 4:316 

couvade 5:307 

dance 6:4-5 

fertility rites 7:246-247 

fire 7:284 

genealogy 8:200 

head-hunting 9:168 

hunter-gatherers 9:382-383 

infanticide 10:144 

Kula Ring 11:115-116 

magic 12:40-4]1 

masks 12:163-165 

medicine, history of 12:229 

medicine, traditional 12:234-235 

oral literature 14:114 

primitive arts 15:221 

primitive religion 15:221-224 

theater, history of the 18:209 

See also CULTURE; specific group 

names 

PRIMITIVES (art group) 

David, Jacques Louis 6:26 
PRIMITIVISM (art) see FOLK ART 
PRIMO DE RIVERA, MIGUEL 15:224- 


225 
PRIMOGENITURE 15:225 
inheritance 10:157 
PRIMROSE 15:225 
coloration, biological 5: 109 
moneywort 13:24 
PRINCE see TITLES OF NOBILITY AND 
HONOR 
PRINCE, THE (political treatise) 
15:225 
Borgia (family) 3:232 
Ferdinand Il, King of Aragon 7:239 
Machiavelli, Nicolo 12:15, 12:16 
PRINCE ALBERT (Saskatchewan) 
15:225 
PRINCE EDWARD ISLAND (Canada) 
15:225-228 
economic activity 15:226, 15:227 
flag 15:226 
government 15:226, 15:227-228 
history 15:228 
land and resources 15:226 
map 15:227 
people 15:226 
PRINCE GEORGE (British Columbia) 
15:228 
PRINCETON (New Jersey) 15:228 
PRINCETON UNIVERSITY 15:228 
football 7:390, 7:39] 
McCosh, James 12:10-11 
New Jersey 13:283 
Wilson, Woodrow 19:376 
Witherspoon, John 19:396 
PRINCIP, GAVRILO 
World War | 20:8 
PRINCIPIA (book) see NEWTON, SIR 
ISAAC 
PRINCIPIA MATHEMATICA (book) see 
RUSSELL, BERTRAND 
PRINTEO CIRCUIT 15:228 
PRINTER, COMPUTER 15:228-229 
publishing, desktop 15:287 
PRINTING 15:229-232 
Bay Psalm Book 3:14 
blueprint 3:186 
book 3:220-221 
Caxton, William 4:207 


collotype 5:91 
Day, Stephen 6:32-33 
electrostatic printing 6:408-409 
electrotype 6:409 
English language 7:55 
engraving 7:69-70 
etching 7:112 
Gutenberg, Johann 9:91 
Gutenberg Bible 9:91 
history 15:229-230 
Thomas, Isaiah 18:231-232 
incunabula 10:67-68 
ink 10:158 
letterpress 11:256-257 
Morris, William 13:86 
newspaper 13:316 
offset lithography 14:59-60 
photoengraving 14:390 
presses 15:229 
web-fed press 19:306 
processes 15:229-230 
platemaking 15:62-63 
Stereotype 17:364 
thermography 18:224-225 
publishing 15:286-287 
publishing, desktop 15:287 
sheet-fed press 17:31 
silk-screen printing 17:80 
technology, history of 18:144, 
18:145 
type and typesetting 18:395-398 
woodcuts and wood engravings 
19:411 
Zenger, John Peter 20:107-108 
PRINTMAKING see GRAPHIC ARTS 
PRINTS (art) see GRAPHIC ARTS 
PRION 15:232 
PRIOR, MATTHEW 15:232 
PRIPET MARSHES (USSR) 15:232 
PRISM 15:232 
spectrum 17:293-294 
PRISON 15:232-234 
Alcatraz 1:242 
Bastille 2:415 
crime 5:332 
criminal justice 5:334-335 
Gulag 9:85 
halfway house 9:113 
prison reform 
Fry, Elizabeth 8:105-106 
See also PENAL COLONY 
PRISONER OF WAR 15:234 
Korean War 11:106 
PRITCHETT, V. S. 15:234 
PRITZKER ARCHITECTURE PRIZE 
15:235 
PRIVACY, INVASION OF 15:235 
abortion 1:54 
adoption and foster care 1:98 
Freedom of Information Act 8:55 
sodomy 17:169 
wiretapping 19:388 
PRIVATE SCHOOLS 15:235-236 
British education 3:314-315 
free schools 8:53 
PRIVATEERING 15:236 
Lafitte, Jean 11:140 
piracy 15:23-24 
PRIVET 15:236 
PRIVY COUNCIL 15:236-237 
cabinet 4:4 


PRIZEFIGHTING see BOXING | 
PROBABILITY (mathematics) 15:237 
Fermat, Pierre de 7:242 
information theory 10:154 
large numbers, law of 11:177-178 
Markov, Andrei Andreyevich 12:132 
normal distribution 13:357-358 
quantum mechanics 15:317-318, 
15:319 
Quételet, Lambert Adolphe 15:332 
queuing theory 15:333 
random variable 15:384 
Statistics 17:347-348 
stochastic process 17:375 
PROBATE 15:237 
PROBATION 15:237 
criminal justice 5:335 
prison 15:233, 15:234 
PROBLEM SOLVING 15:238 
Gestalt psychology 8:287 
mathematics 12:184-185 
PROBOSCIDEAN see ELEPHANT; 
MASTODON 
PROCAINE 15:238 
PROCARYOTE see PROKARYOTE 
PROCESS CONTROL 15:238-239 
automation 2:293 
computer-aided design and 
computer-aided manufacturing 


5: 
PROCESS PHILOSOPHY 15:239 
God 8:337 
PROCLUS 15:239 
PROCONSUL 15:239 
PROCOPIUS OF CAESAREA 15:239 
PROFESSIONAL AND EDUCATIONAL 
ORGANIZATIONS see SCIENTIFIC 
ASSOCIATIONS; as subheading 
under specific subject headings 
PROFIT 15:239-240 
price system 15:214 
PROFUMO, JOHN see PROFUMO 
SCANDAL 
PROFUMO SCANDAL 15:240 
PROGESTERONE see SEX HORMONES; 
STEROID 
PROGRAMMED LEARNING 15:240 
computers in education 5:164-/65 
teaching 18:136 
teaching machines 18: 137 
PROGRAMMING, COMPUTER see 
COMPUTER PROGRAMMING 
PROGRESSION 15:240 
PROGRESSIVE CONSERVATIVE PARTY 
see CONSERVATIVE PARTIES 
PROGRESSIVE EDUCATION 15:240-241 
Adler, Felix 1:95 
curriculum 5:377 
Dewey, John 6:118-119 
Kilpatrick, William Heard 11:67 
Parker, Francis Wayland 14:249-250 
Pestalozzi, Johann Heinrich 14:333 
Summerhill 18:17 
PROGRESSIVE ERA 15:241 
muckrakers 13:120 
United States, history of the 19:62- 
63 


PROGRESSIVE PARTY (U.S.) 15:241 
Bull Moose party 3:369-370 
La Follette, Robert M. 11:125 
Socialist party 17:161 


Wallace, Henry A. 19:247 
PROHIBITION 15:241-242 
bootlegging 3:229 
cartoon 4:162, 4:163 
Constitution of the United States 
5:221 
Mafia 12:38 
temperance movement 18:166 
United States, history of the 19:64, 
19:65 
Volstead, Andrew J. 19:228-229 
PROJECTION 15:242 
PROJECTIVE GEOMETRY 15:242 
Monge, Gaspard 13:34 
PROJECTIVE TESTS 15:242-243 
psychological measurement 15:268 
PROJECTOR 15:243-244 
PROKARYOTE 15:244 
cell 4:21], 4:213 
cytoplasm 5:393 
operon 14:105 
Protozoa 15:254 
PROKOFIEV, SERGE! 15:244 
PROLACTIN see HORMONE, ANIMAL 
PROLETARIAT 15:244 
American literature 1:319-320 
dictatorship of the proletariat 6:130 
Marxism 12:152-153 
socialism 17:156-157, 17:158 
PROLOG (computer language) 
artificial intelligence 2:175 
computer language 5:161 
PROMETHEUS 15:244-245 
PROMETHIUM 15:245 
PRONGHORN 15:245 
PRONUNCIATION see PHONETICS; 
PHONOLOGY AND MORPHOLOGY 
PROOF, MATHEMATICAL 15:245 
Venn diagram 19:145 
PROPAGANDA 15:245-246 
newsreel 13:317 
Radio Free Europe and Radio Liberty 
15:357 
Tokyo Rose 18:280 
PROPANE 15:246-247 
PROPELLER 15:247 
helicopter 9:192-193 
ship 17:48-49 
PROPER MOTION 15:247 
Barnard’s Star 2:388 
Halley, Edmond 9:115-116 
star 17:335 
PROPERTIUS, SEXTUS 15:247 
PROPERTY 15:247-248 
auction 2:258 
community property 5:139-140 
Constitution of the United States 
5:215 
contract 5:230 
conversion 
tort 18:296-297 
deed 6:53 
easement 6:314 
eminent domain 7:21-22 
encumbrance 7:28 
equity (finance) 7:89-90 
estate 7:109 
inheritance 10:157 


primogeniture 15:225 
will (law) 19:364 
inheritance tax 10:157 


lien 11:281-282 

mortgage 13:89 

property tax 15:248 

real property 

condominium 5:169 
escrow 7:101 
title 18:267 
tenant 18:174 
Torrens system 18:295 
trespass 18:336 
squatter 17:321 

trust 18:359 

women in society 19:404, 19:405 
PROPERTY TAX 15:248 

finance, state and local 7:276 

single tax 17:91 

taxation 18:127 
PROPHET 15:248 

Amos, Book of 1:346 

Bible 3:103-104 

Elijah 7:3 

Ezekiel, Book of 7:193 

Hosea, Book of 9:317 

Jeremiah, Book of 10:344-345 

Joel, Book of 10:366 

Jonah, Book of 10:385 

Judaism 10:401 

Malachi, Book of 12:63 

Nostradamus 13:397 

Obadiah, Book of 14:23 

sibyl 17:66 

Smohalla 17:132 

Tiresias 18:263 
PROPIONATES see FOOD ADDITIVES 
PROPORTIONAL REPRESENTATION 

15:248-249 
PROPYLAEA (Athens) 

Acropolis 1:77, 1:78 
PROSECUTING ATTORNEY 15:249 
PROSSER, GABRIEL see GABRIEL 

(slave) 
PROSTAGLANDINS 15:249 

aspirin 2:212 
PROSTATE GLAND 15:249 

urogenital diseases 19:94 
PROSTHETICS 15:249 

artificial limbs 2:175 
PROSTITUTION 15:249-250 

Mann Act 12:101 
PROTACTINIUM 15:250 
PROTAGORAS 15:250 

epistemology 7:85 
PROTECTIONISM 15:250 

international trade 10:194 

tariff acts 18:118-119 
PROTECTIVE COLORATION see 

COLORATION, BIOLOGICAL 
PROTEIN 15:251 

active transport 1:82 

albumin 1:242 

amino acid 1:34] 

biochemistry 3:122-124 

blood protein 

inflammation 10:149-150 
diet, human 

kwashiorkor 11:122 

soybean 17:239-240 

digestion, human 6:142 

gelatin 8:190 

interferon 10:181-182 

interleukin 10:185 


nutrition, human 14:14-15, 14:16 
nutritional-deficiency diseases 
14:17 
synthesis 
enzyme 6:76-79 
gene 8:197 
genetic code 8:203 


PROTEINS AND PROTEIN SYNTHESIS 


see GENETIC CODE 


PROTESTANT EPISCOPAL CHURCH see 


EPISCOPAL CHURCH 


PROTESTANT ETHIC 15:25] 


Calvinism 4:45 


PROTESTANTISM 15:251-252 


Canada, United Church of 4:85 
cathedrals and churches 4:190 
Christian Churches and Churches of 
Christ 4:375 
Christianity 4:377 
Church of the Nazarene 4:387 
confessions of faith 5:174 
Congregationalism 5:180-181 
council, ecumenical 5:299, 5:300 
creed 5:324 
divorce 6:175 
ecumenical movement 6:337 
National Council of Churches 
13:202 
Episcopal church 7:84-85 
evangelicalism 7:152 
grace 8:387 
Huguenots 9:350-35] 
Ireland 
Ireland, history of 10:232 
Orangemen 14:115 
liturgy 11:324, 11:325 
Lord’s Prayer 11:360 
Lutheranism 11:405-406 
Mennonites 12:260 
Methodism 12:300 
Moravian Church 13:74-75 
Nonconformists 13:356 
Northern Ireland 13:385-386 
Belfast (Northern Ireland) 3:51 
Pentecostalism 14:302 
predestination 15:184 
Presbyterianism 15:200-201 
Puritanism 15:302-303 
Social Gospel 17:149 
Sunday school 18:25 
theological seminaries 18:218 
theology 
Barth, Karl 2:394 
Brunner, Emil 3:341 
Bucer, Martin 3:347 
Calvin, John 4:44-45 
Luther, Martin 11:404-405 
Niebuhr, Reinhold 13:328 
Troeltsch, Ernst 18:345 
tithe 18:266 
United States, history of the 19:5/ 
Waldenses 19:243 
World Council of Churches 20:5 
youth movement 
Christian Endeavor 4:375 
See also ANGLICAN COMMUNION; 
other specific denominations 
and sects 


PROTEUS 15:252 
PROTEUS SYNDROME 
neurofibromatosis 13:261 
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PROTISTA 15:252-253 
classification, biological 5:37-38 
Protozoa 15:254-256 

PROTOCERATOPS 15:253 

PROTOCOLS OF THE ELDERS OF ZION 

(treatise) 15:253 

PROTOHISTORY 
archaeology 2:75 

PROTON (rocket) 15:253 

PROTON (particle) 15:253-254 
atom 2:251 
atomic constant 2:253 
fundamental particles 8:114 
Hofstadter, Robert 9:265-266 
neutron 13:263 

PROTON-PROTON REACTION see STAR 

PROTOPLASM 15:254 

PROTOZOA 15:254-256 
aging 1:172 
amoeba 1:345 
Ciliata 4:391 
classification, biological 

Sporozoa 17:313 
Cnidosporidia 5:63 
Entamoeba 7:72 
evolution 7:162 
foraminifera 7:394-395 
invertebrate 10:203 
metazoan 12:293 
Paramecium 14:239 
parasitic diseases 14:241-243 
Protista 15:252, 15:253 
radiolarian 15:367 
spore 17:313 
Vorticella 19:233 : 

PROTOZOAL OISEASES 15:256-257 
Giardia 8:298 
Laveran, Charles 11:201 
leishmaniasis 11:237 
malaria 12:64-65 
Protozoa 15:256 

PROTURA 15:257 

PROUOHON, PIERRE JOSEPH 15:257 

PROUST, JOSEPH LOUIS 
Berthollet, Claude Louis, Comte de 

3:92 
chemical combination, laws of 
4.287 

PROUST, MARCEL 15:257-258 
French literature 8:76 

PROVENCAL LANGUAGE see ROMANCE 

LANGUAGES 

PROVENCAL LITERATURE 15:258 
Mistral, Frédéric 12:409 
Spanish literature 17:281 

PROVENCE (France) 15:258-259 

PROVERB 15:259 

PROVERBS, BOOK OF 15:259 

PROVIDENCE (Rhode Island) 15:259 

PROVINCETOWN (Massachusetts) 

lope ae 

PROVINCETOWN PLAYERS 
Glaspell, Susan 8:318 
Jones, Robert Edmond 10:387 
Off-Broadway theater 14:58 

PROVO (Utah) 15:259 

PROXIMA CENTAURI see CENTAURUS 

PROXMIRE, WILLIAM 15:259-260 

PROZAC (drug) 
manic-depressive psychosis 12:95 

PRUDHOE BAY 15:260 
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PRUDHOMME, RENE FRANCOIS 
ARMAND see SULLY 
PRUDHOMME 

PRUD'HON, PIERRE PAUL 15:260 

PRUNE see PLUM 

PRUSSER, GABRIEL see GABRIEL 
(slave) 

PRUSSIA 15:260-261 

Albert, 1st Duke 1:235 
Bismarck, Otto von 3:155-156 
Franco-Prussian War 8:37-39 
Germany, history of 8:278-282 
Hardenberg, Karl August, First von 
9:135 
history 
Zollverein 20:119 
Hohenzollern (dynasty) 9:267-268 
Junkers 10:410 
map 15:260 
Moltke, Helmuth Karl Bernhard, Graf 
von 13:23 
Napoleonic Wars 13:193-194 
Stein, Heinrich Friedrich Karl, 
Freiherr vom und zum 17:356 
Teutonic Knights 18:194 
Triple Alliance 18:343 
PRZEWALSKI’S HORSE 15:261 
PSALMS, BOOK OF 15:261-262 
David, King of Israel 6:26 
hymn 9:409-410 
PSALTERY 15:262 
harpsichord 9:144 

PSAMTIK |, KING OF EGYPT 15:262 

PSEUDEPIGRAPHA 15:262 

PSEUDOPODIA 

biological locomotion 3:127 

PS! see PARAPSYCHOLOGY 

PSILOCYBIN 15:262-263 

PSITTACOSIS 15:263 

diseases, animal 6:162 

PSKOV (USSR) 15:263 

PSORIASIS 15:263 

PSYCHE 15:263 

PSYCHEDELIC DRUGS see 
HALLUCINOGENS 

PSYCHIATRY 15:263 

Charcot, Jean Martin 4:260 
child psychiatry 4:320 
Freud, Sigmund 8:88 
medicine, history of 12:223 
Menninger (family) 12:260 
Meyer, Adolf 12:321 
professional and educational 
organizations 
American Psychiatric Association 


psychoanalysis 15:265-266 

$zasz, Thomas 18:87-88 

unconscious (psychology) 18:414 
PSYCHIC RESEARCH see 

PARAPSYCHOLOGY 

PSYCHOANALYSIS 15:263-266 

anxiety 2:38 

Bettelheim, Bruno 3:97 

child development 4:319 

child psychiatry 4:320 

complex 5:143 

defense mechanisms 6:59 

dreams and dreaming 6:235-236 

ego 6:355 

Erikson, Erik 7:94 


Freud, Anna 8:87 

Freud, Sigmund 8:87-88 

Fromm, Erich 8:95 

Horney, Karen 9:304 

Jung, Carl 10:407 

Lacan, Jacques 11:135 

neurosis 13:262 

personality 14:327 
psychohistory 15:266 
psychology, history of 15:273-274 
psychotherapy 15:280 

Rank, Otto 15:387 

sublimation (psychology) 17:407 
theory 15:264-265 

training 15:265-266 

treatment 15:265 


PSYCHODRAMA see GROUP THERAPY 
PSYCHOHISTORY 15:266 


Erikson, Erik 7:94 
history 9:256 


PSYCHOKINESIS see 


PARAPSYCHOLOGY 


PSYCHOLINGUISTICS 15:266-267 


behaviorism 15:266 
cognitive psychology 5:82 
generative-transformational 
approach 15:266 
linguistics 11:309 
phonology 15:267 
psychology 15:269 
semantics 15:267 
speech development 17:297 
syntax 15:267 


PSYCHOLOGICAL MEASUREMENT 


15:267-268 
educational measurement and 
testing 6:347-348 
industrial psychology 10:139 
normal distribution 13:357 
projective tests 15:242-243 
psychology 15:270 
psychology, history of 15:273, 
15:274 
Stanford-Binet test 17:332 
Terman, Lewis 18:187-188 
Thorndike, Edward L. 18:237 
Thurstone, L. L. 18:243 


PSYCHOLOGICAL TESTING see 


PSYCHOLOGICAL 
MEASUREMENT 


PSYCHOLOGY 15:268-271 


abnormal psychology 15:269-270 

adolescence 1:97 

aggression 1:17] 

alienation 1:270-271 

animal behavior 1:392-399 

applied psychology 15:270 

associationism 2:215 

behaviorism 3:47 

clinical psychology see subhead 
psychotherapy below 

cognitive psychology 5:81-82 

comparative psychology 5:142, 
15:269 


conformity 5:175 

conscience 5:196 

consciousness 5:197 

defense mechanisms 6:59 

developmental psychology 6:116- 
117 15:270 

dissociation 6:169 


educational psychology 6:348, 
15:270 

ego 6:355 

egoism 6:355 

emotion 15:269 

fantasy 7:208 

daydream 6:34 

frustration 8:105 

humanistic psychology 9:371 

illusion 10:45 

imagery 15:269 

industrial psychology 10:139, 
15:270 


introspection 10:201 

intuition 10:201 

learning theory 11:219-220, 15:269 

methods 15:270-271 

middle age 12:340-341 

motivation 13:103-104, 15:269 

parapsychology 14:240-241 

perception 14:305-306 

personality 14:327-328, 15:269 

physiology 15:268-269 

psycholinguistics 15:266-267, 
15:269 


psychological measurement 15:267- 
268, 15:270 

psychophysics 15:279 

psychosomatic medicine 15:280 

psychotherapy 15:270 

social psychology 15:270, 17:149- 
150 


space medicine 17:252 

stress 17:396 

suicide 18:9-10 

thinking 15:269 
PSYCHOLOGY, HISTORY OF 15:271- 

274 

Adler, Alfred 1:95 

Cattell, James McKeen 4.196 

Dewey, John 6:118-119 

Gestalt psychology 8:287 

Hall, G. Stanley 9:115 

Hull, Clark 9:352 

James, William 10:310-31 

Pavlov, Ivan Petrovich 14:274 

Piaget, Jean 14:414 

Skinner, B. F. 17:108 

Sullivan, Harry Stack 18:14 

Terman, Lewis 18:187-188 

Thorndike, Edward L. 18:237 

Thurstone, L. L. 18:243 

Wertheimer, Max 19:323 

Wundt, Wilhelm 20:53-54 
PSYCHOMETRICS see PSYCHOLOGICAL 

MEASUREMENT 

PSYCHOPATHOLOGY 15:274-278 

anxiety 15:275 

behavior modification 3:46 

classification 15:274-276 

dementia 6:72 

dissociation 15:275 

exhibitionism 7:172 

fetishism 7:249 

history 15:276-277 

hypochondria 9:413 

hysteria 9:415 

masochism 12:165 

medical ethics 12:221 

mental disorder 12:263 

obsessive-compulsive disorder 


14:26 
paranoia 14:240 
pedophilia 14:284 
personality, multiple 14:328 
phobia 14:380 
psychiatry 15:263 
psychology, history of 15:273-274 
psychopharmacology 15:279 
psychosis 15:279-280 
psychotherapy 15:280-281 
schizophrenia 15:275 
PSYCHOPATHY 15:279 
PSYCHOPHARMACOLOGY 15:279 
psychopathology 15:278 
psychosis 15:280 
PSYCHOPHYSICS 15:279 
PSYCHOSIS 15:279-280 
hallucination 9:117 
hallucinogens 9:117 
Kraepelin, Emil 11:109 
manic-depressive psychosis 12:95 
PSYCHOSOMATIC MEDICINE 15:280 
PSYCHOTHERAPY 15:280-281 
Adler, Alfred 1:95 
behavior modification 3:46 
behavioral therapy 15:281 
cognitive therapy 15:281 
depression 6:93 
Frankl, Viktor 8:42 
Gestalt psychology 8:287 
group therapy 9:62 
hallucinogens 9:117 
humanistic psychology 9:371 
hypnosis 9:413 
MDMA (“ecstasy” drug) 12:209 
phenomenological therapy 15:281 
psychodynamic therapy 15:280 
psychology 15:270 
psychology, history of 15:27#2/74 
psychopathology 15:278 
psychopharmacology 15:279 
transactional analysis 18:316 
PSYCHOTROPIC DRUGS see DRUG; 
PSYCHOPHARMACOLOGY 
PT BOAT 15:281 
PTA (education group) see PARENTS 
AND TEACHERS, NATIONAL 
CONGRESS OF 
PTAH 15:281 
mythology 13:173-174 
PTARMIGAN 15:282 
grouse 9:63 
PTERIOOPHYTE 15:282 
PTEROSAUR 15:282-283 
PTOLEMAIC SYSTEM see GEOCENTRIC 
WORLD SYSTEM 
PTOLEMY (astronomer) 15:283 
astrology 2:220 
astronomical catalogs and atlases 
2:224 
astronomy and astrophysics 2:225 
maps and mapmaking 12:113, 
12:114 
PTOLEMY |, KING OF EGYPT (Ptolemy 
Soter) 15:283 
PTOLEMY II, KING OF EGYPT (Ptolemy 
Philadelphus) 15:283 
PTOLEMY III, KING OF EGYPT (Ptolemy 
Euergetes) 15:283 
PTOLEMY V, KING OF EGYPT (Ptolemy 
Epiphanes) 15:283-284 
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PTOLEMY VI, KING OF EGYPT (Ptolemy 
Philometor) 15:284 

PTOLEMY VIII, KING OF EGYPT 
(Ptolemy Euergetes II) 15:284 

PTOLEMY XII, KING OF EGYPT (Ptolemy 
Auletes) 15:284 

PTOLEMY XIII, KING OF EGYPT 15:284 

PTOMAINE POISONING 15:284 

PTSD see POST-TRAUMATIC STRESS 
DISORDER 

PUBERTY see ADOLESCENCE; SEXUAL 
DEVELOPMENT 

PUBERTY RITES see PASSAGES, RITES 
OF 


PUBLIC ACCOUNTING see ACCOUNTING 
PUBLIC ASSISTANCE see SOCIAL AND 
WELFARE SERVICES 
PUBLIC BATHS see BATH 
PUBLIC BROADCASTING SERVICE see 
RADIO AND TELEVISION 
BROADCASTING; TELEVISION, 
NONCOMMERCIAL 
PUBLIC DOMAIN 15:284 
PUBLIC HEALTH 15:284-285 
AIDS 1:187-190 
bubonic plague 3:346-347 
Centers for Disease Control 4:228 
epidemiology 7:82-83 
fly 7:365-366 
National Institutes of Health 13:205 
nursing (profession) 14:8-9 
nutritional-deficiency diseases 
14:17 
smallpox 17:126 
smoking 17:132-133 
typhoid fever 18:399 
urban planning 19:90-91 
World Health Organization 20:5 
PUBLIC OPINION see OPINION POLLS 
PUBLIC RELATIONS 15:285 
PUBLIC SCHOOLS (U.S.) see UNITED 
STATES, EDUCATION IN THE 
PUBLIC TELEVISION see TELEVISION, 
NONCOMMERCIAL 
PUBLIC UTILITY 15:285 
government regulation 8:384 
monopoly and competition 13:43-44 
power, generation and transmission 
of 15:171-172 
PUBLIC WORKS ADMINISTRATION 
15:285-286 
Depression of the 1930s 6:95 
Ickes, Harold 10:19 
PUBLISHING 15:286-287 
book publishing 
Cerf, Bennett 4:238 
Knopf, Alfred A. 11:88 
censorship 
freedom of the press 8:55-56 
copyright 5:250-251 
history 
Perkins, Maxwell 14:316 
image processing 10:45-48 
newspapers and magazines see 
JOURNALISM; NEWSPAPER; 
PERIODICAL 
type and typesetting 18:395-398 
PUBLISHING, DESKTOP 15:287 
computer 5:152, 5:153 
word processing 20:3 
PUCCINI, GIACOMO 15:287 


Italian opera 10:277 

opera 14:104 
PUCELLE, JEAN 

Gothic art and architecture 8:373 
PUCK 15:287-288 
PUDELPOINTER 15:288 
PUDOVKIN, VSEVOLOD I. 15:288 
PUEBLA (city in Mexico) 15:288 
PUEBLA (state in Mexico) 15:288 
PUEBLO (Colorado) 15:288 
PUEBLO (American Indians) 15:288- 

289 


Acoma 1:76 

Anasazi 1:360-362 

cliff dwellers 5:48 

Hopi 9:296 

kachina 11:4 

Kidder, Alfred Vincent 11:60 

kiva 11:81 

Navajo 13:218 

New Mexico 13:290 

North American archaeology 13:372- 
373 


Popé 15:125 
United States 19:4] 
Zuni 20:126 
PUEBLO INCIDENT 15:289 
PUERPERAL FEVER 15:289 
PUERTO RICO 15:289-291 
Arecibo Observatory 2:102-103 
cities see specific city names 
economic activity 15:290-291 
government and politics 15:291 
history 15:291 
Albizu Campos, Pedro 1:241 
Mufioz Marin, Luis 13:129 
Mufioz Rivera, Luis 13:129 
land and resources 15:289 
Latin American literature 11:193 
map 15:290 
migration to the mainland 9:25] 
people 15:289-290 
PUFF ADDER see VIPER 
PUFFBALL see FUNGI 
PUFFER (fish) 15:291 
porcupine fish 15:133 
zombie 20:119 
PUFFIN 15:292 
PUG 15:292 
PUGACHEV, YEMELIAN IVANOVICH 
15:292 
PUGET, PIERRE 15:292 
PUGET SOUND 15:292 
PUGIN, AUGUSTUS 15:292-293 
Gothic Revival 8:375 
PUIFORCAT, JEAN 
gold and silver work 8:346 
PUIG, MANUEL 15:293 
PUJO, ARSENE PAULIN 15:293 
PULA (Yugoslavia) 15:293 
PULASKI, KASIMIERZ 15:293 
PULI 15:293 
PULITZER, JOSEPH 15:293-294 
comic strip 5:121 
PULITZER PRIZE 15:294 
Pulitzer, Joseph 15:293 
PULLEY 15:294 
simple machines 17:85-86 
PULLMAN, GEORGE MORTIMER 15:294 
railroad 15:378 
PULLMAN STRIKE 15:294 


Olney, Richard 14:84 
strike 17:397 
PULMONARY ARTERY see 
CIRCULATORY SYSTEM; HEART; 
LUNGS 
PULMONARY EMBOLISM 15:295 
embolism 7:17 
shock 17:54 
PULMONARY VEIN 
circulatory system 4:402 
PULP MAGAZINES 15:295 
PULP AND PAPER MILLS see PAPER 
PULSAR 15:295 
Crab nebula 5:314 
Hewish, Anthony 9:231 
neutron star 13:264 
variable star 19: 125 
PULSATING STARS see VARIABLE STAR 
PULSE (electronics) 15:295-296 
PULSE (medicine) 15:296 
aorta 2:39 
artery 2:166 
PULSE, ELECTROMAGNETIC see 
ELECTROMAGNETIC PULSE 
PULSE CODE MODULATION 
sound recording and reproduction 
17:204 
PULSE CROP 15:296 
PUMA 15:296 
cat family 4:180 
PUMICE 15:296 
PUMP 15:297 
engineering 7:41 
hydraulic systems 9:397 
pipe and pipeline 15:22 
vacuum 19:107-108 
PUMPKIN 15:297-298 
vegetable 19: 133 
PUN 15:298 
PUNCH AND JUDY 15:298 
PUNCHED CARD see COMPUTER 
PUNCTUATION 15:298 
PUNIC WARS 15:298-299 
Carthage 4: 158-159 
Hamilcar Barca 9:119 
Hannibal 9:130 
Hasdrubal 9:153 
map 15:299 
Marcellus, Marcus Claudius 12:120 
Syracuse (Italy) 18:83 
PUNISHMENT (law) 15:299-300 
capital punishment 4:117 
crime 5:330, 5:33, 5:332 
drawing and quartering 6:235 
electrocution 6:395-396 
pillory 15:15 
torture 18:298 
PUNJAB (India and Pakistan) 15:300 
Sikhs 17:75 
PUNTA ARENAS (Chile) 15:300 
PUPA 15:300 
cocoon 5:76 
insect 10:/67, 10:168 
PUPPET 15:300-301 
Baird, Bil and Cora 2:341 
Bunraku 3:374 
folk art 7:374 
Muppets 13:130 
Pinocchio 15:19 
Punch and Judy 15:298 
shadow play 17:16 


ventriloquism 19:146 
PURCELL, HENRY 15:301-302 
anthem 2:16 
PURDAH 
Arabs 2:63 
PURE FOOD AND DRUG LAWS 
consumer protection 5:225 
See also FOOD AND DRUG 
ADMINISTRATION 
PURE LAND BUDDHISM 15:302 
Japanese art and architecture 
10:326 
PURGATORY 15:302 
PURIFICATION, RITES OF 15:302 
PURIM 15:302 
PURINE see GENE 
PURITANISM 15:302-303 
American literature 1:314-315, 
1:317 
American music 1:321-322 
Bunyan, John 3:375-376 
Calvinism 4:45 
Congregationalism 5:180-181 
Cotton, John 5:297 
Edwards, Jonathan 6:351-352 
Eliot, John (missionary) 7:5 
Great Britain, history of 9:8 
Halfway Covenant 9:113 
Hooker, Thomas 9:293 
Hutchinson, Anne 9:391 
Massachusetts Bay Company 
12:177 
Mather (family) 12:189 
Pilgrims 15:14-15 
Stoddard, Solomon 17:378 
United States, history of the 19:49, 
19:51 
Williams, Roger 19:370 
PURPLE HEART see MEDALS AND 
DECORATIONS 
PURPURA 15:303 
PURSLANE 15:303 
PUSAN (South Korea) 15:303 
PUSEY, EDWARD BOUVERIE 15:303- 
304 
PUSHKIN, ALEKSANDR 15:304 
PUSSY WILLOW see WILLOW 
PUTNAM, ISRAEL 15:304 
PUTNAM, RUFUS 15:304-305 
PUVIS DE CHAVANNES, PIERRE 15:305 
PUYALLUP (American Indians) 15:305 
PVC see POLYVINYL CHLORIDE 
PYELONEPHRITIS 
urogenital diseases 19:94 
PYGMALION (mythology) 15:305 
PYGMALION (play) 15:305 
PYGMY 15:305-306 
creation accounts 5:321-322 
Negrito 13:237 
PYLE, ERNIE 15:306 
PYLE, HOWARD 15:306 
PYLOS (Greece) 15:306 
PYM, BARBARA 15:306 
PYM, JOHN 15:306 
PYNCHON, THOMAS 15:306 
PYNCHON, WILLIAM 15:306 
PYONGYANG (North Korea) 15:306-307 
Korea 11:99 
PYORRHEA 15:307 
dentistry 6:89-90 
periodontics 14:314 
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PYRAMID (polyhedron) 15:307 
PYRAMIDS 15:307-308 
architecture 2:87, 2:88 
Egypt 
Giza 6:363, 6:366, 6:368 
Medum 12:241 
Snefru, King of Egypt 17:142 
sphinx 17:301 
tomb 18:283-284 
Mexico 
Cholula 4:370 
Uxmal 19:105 
pre-Columbian art and architecture 
15:177, 15:178 
PYRAMUS AND THISBE 15:308 
PYRENEES 15:308-309 
PYREX 
glass 8:320 
PYRIDOXINE (vitamin Bg) 
vitamins and minerals 19:219, 
19:220 
PYRIMIDINE see GENE 
PYRITE 15:309 
PYROCLASTIC ROCK 
igneous rock 10:32 
PYROLUSITE see MANGANESE 
PYRDLYSIS 15:309 
distillation 6:171 
PYROTECHNICS see FIREWORKS 
PYRDXENE 15:309-310 
olivine 14:84 
PYRRHO DF ELIS 15:310 
PYRRHUS, KING OF EPIRUS 15:310 
PYRROLE see HETEROCYCLIC 
COMPOUND 
PYRUVIC ACID 15:310 
PYTHAGORAS, THEOREM DF 15:310 
number 14:4 
triangle (mathematics) 18:337 
PYTHAGORAS DF SAMDS 15:310-311 
dissonance 6:169 
Greek music 9:37 
Pythagoras, theorem of 15:310 
Pythagoreans 15:311 
PYTHAGDREANS 15:311 
transmigration of souls 18:322 
PYTHIAN GAMES 15:311 
PYTHDN (mythology) 15:311 
PYTHDN (snake) 15:311 


Q 


Q (letter) 15:312 
Q FEVER 15:312 
diseases, animal 6:162 
QADDAFI, MUAMMAR AL- 15:312 
Libya 11:277 
QATAR 15:312-313 
flag 15:313 
government and history 15:313 
land, people, and economy 15:312- 
313 
map 15:3/3 
QATTARA DEPRESSION (Egypt) 15:314 
QCD see QUANTUM CHROMODYNAMICS 
QE Il see QUEEN ELIZABETH (ship) 
QED see QUANTUM ELECTRODYNAMICS 
QI BAISHI (Ch’i Pai-shih) 15:314 
QIANLONG (Ch’ien-lung) 15:314 
QIN (Ch’in) (dynasty) 15:314 


China, history of 4:341 
QING (Ch’ing) (dynasty) 15:314-315 
China, history of 4:344-345 
Chinese art and architecture 4:351, 
4:353-354 
Cixi, Dowager Empress of China 
(Tz'u-hsui) 5:30 
Kangxi, Emperor of China (K’ang- 
hsi) 11:12 
Manchuria 12:90 
Nurhachi 14:7 
Qianlong (Ch’ien-lung) 15:314 
Shitao 17:52-53 
QING HAI see KOKO NOR 
QINGDAO (Tsingtao) (China) 15:315 
QINGHAI (Tsinghai) (China) 15:315 
QUADRANT 15:315 
navigation 13:222 
QUADRILATERAL 15:315 
parallelogram 14:239 
rectangle 15:408 
square 17:319 
QUADRUPLE ALLIANCE 15:315 
QUAGGA 15:315-316 
QUAIL 15:316 
bobwhite 3: 192-193 
partridge 14:257 
QUAKERS see FRIENDS, SOCIETY OF 
QUALITATIVE CHEMICAL ANALYSIS 
15:316 
analytic chemistry 1:359 
electrophoresis 6:407 
precipitation (chemistry) 15:182 
QUANAH see PARKER, QUANAH 
QUANTITATIVE CHEMICAL ANALYSIS 
15:317 
analytic chemistry 1:359 
chemical combination, laws of 
4:287 
electrophoresis 6:407 
pH 14:353 
stoichiometry 17:378-379 
QUANTRILL, WILLIAM C. 15:317 
QUANTUM CHRDMODYNAMICS 15:317 
hadron 9:103-104 
quantum mechanics 15:321 
quark 15:323 
QUANTUM ELECTRODYNAMICS 15:317 
Feynman, Richard Phillips 7:252 
quantum mechanics 15:320 
QUANTUM MECHANICS 15:317-322 
applications 15:319 
atom 2:250 
Bohr, Niels 3:199 
Born, Max 3:234 
Compton effect 4:145 
correspondence principle 5:269 
de Broglie, Louis 6:35 
Dirac, Paul 6:157 
Einstein, Albert 6:374 
electromagnetic radiation 6:400 
electron 6:401-402 
electron configuration 6:402 
electron optics 6:404 
exclusion principle 7:167 
field theory 15:319-321 
forms 15:318-319 
Franck, James 8:37 
fundamental particles 8:114-116 
gauge field theories 15:321 
Hawking, Stephen 9:163 


Heisenberg, Werner Karl 9:191 
interpretation 15:321 

Josephson effect 10:394 

optics 14:110-111, 14-113 

orbital 14:116 

Pauli, Wolfgang 14:272-273 
photon 15:318 

physics 14:408-409 

Planck’s constant 15:36, 15:318 
quantum chromodynamics 15:317, 


quantum electrodynamics 15:317, 
15:320, 15:321 

renormalization 15:320 

soliton 17:182-183 

tunnel effect 18:374-375 

uncertainty principle (physics) 
18:413 


unified field theory 19:3-4 
wave mechanics 15:318-319, 
15:321 
QUAPAW (American Indians) 15:322 
QUARK 15:322-323 
axiom 2:312 
fundamental particles 8:114-116 
Gell-Mann, Murray 8:19! 
gluon 8:331 
grand unification theories 8:396 
hadron 9:103-104 
properties (table) 15:322 
proton 15:254 
QUARRYING see MINING AND 
QUARRYING 
QUART 
weights and measures 19:313 
QUARTER HORSE 15:323 
QUARTZ 15:323-324 
agate 1:169 
amethyst 1:339 
coesite 5:80 
cristobalite 5:336 
granite 8:397 
jasper 10:333-334 
silica minerals 17:77 
tiger’s eye 18:253 
QUARTZITE see QUARTZ 
QUASAR 15:324 
cosmology 5:277 
distance, astronomical 6:170 
extragalactic systems 7:186 
radio astronomy 15:355 
QUASIMODO, SALVATDRE 15:324-325 
QUATERNARY PERIOD see EARTH, 
GEOLOGICAL HISTORY OF; 
GEOLOGIC TIME 
QUAYLE, DAN 15:325 
QUEBEC (city in Canada) 15:325-326 
map 15:325 
QUEBEC (province in Canada) 15:326- 
330 
Canada 4:68 
Canada, history of 4:85 
Canadian art and architecture 4:86- 
88 
cities 15:326 
See also specific city names 
Constitution Act 5:208 
economic activity 15:327, 15:329 
flag 15:327 
government 15:329 
historic sites 15:327 


history 15:329-330 
Duplessis, Maurice Le Noblet 
6:270 
Haldimand, Sir Frederick 9:112 
Lévesque, René 11:260 
Mercier, Honoré 12:266 
Quebec Act 15:330 
land and resources 15:326 
map 15:328 
people 15:326-327 
physical features 
Gaspé Peninsula 4:68, 8:180 
Laurentian Mountains 11-199 
Magdalen Islands 12:38 
Social Credit party 17:148 
QUEBEC ACT 15:330 
QUECHUA (American Indians) 15:330 
QUEEN 15:330 
QUEEN, ELLERY 15:330 
QUEEN ANNE STYLE 15:330 
QUEEN ANNE’S LACE 15:330 
QUEEN ANNE’S WAR see FRENCH AND 
INDIAN WARS 
QUEEN BEE see BEE 
QUEEN CHARLOTTE ISLANDS 15:331 
Haida 9:106 
QUEEN ELIZABETH (ship) 15:331 
ship 17:49-50 
QUEENS (New York City) 15:331 
QUEENSBERRY, JOHN SHOLTO 
DOUGLAS, MARQUESS OF 
boxing 3:261 
QUEENSLAND (Australia) 15:331 
QUEMDY (Taiwan) 15:331-332 
QUENEAU, RAYMOND 15:332 
QUERETARO (city in Mexico) 15:332 
QUERETARO (state in Mexico) 15:332 
QUESNAY, FRANCOIS 
physiocrats 14:413 
QUETELET, LAMBERT ADDLPHE 15:332 
QUETZAL 15:332-333 
QUETZALCOATL 15:333 
Cortés, Hernan 5:270 
QUEUING THEDRY 15:333 
traffic control 18:313 
QUEZON, MANUEL LUIS 15:333 
QUEZDN CITY (Philippines) 15:333- 
334 
QUICK CLAY 15:334 
QUICKSAND 15:334 
QUICKSILVER see MERCURY (element) 
QUIETISM 15:334 
Molinos, Miguel de 13:20 
QUILEUTE-HDH AND CHEMAKUM 
(American Indians) 15:334 
QUILTING 15:334 
folk art 7:372, 7:373 
QUIMBY, PHINEAS PARKHURST 15:334 
New Thought 13:292-293 
QUINCE 15:334-335 
QUINCY (Massachusetts) 15:335 
QUINCY, JDSIAH 15:335 
QUINE, WILLARD VAN DRMAN 15:335 
analytic and linguistic philosophy 
:358 


QUININE 15:335 

QUINDNE 15:335 

QUINTANA RDO (Mexico) 15:335 
QUINTILIAN 15:335-336 
QUIRIGUA (Guatemala) 15:336 
QUIRINO, ELPIDIO 15:336 


QUISLING, VIDKUN 15:336 
QUITERON 15:336 
QUITD (Ecuador) 15:336 
QUM (Iran) 15:336 
QUMRAN 15:336 
Dead Sea Scrolls 6:4/-42 
QUOTA (trade) 15:336 
tariff 18:118 


R (letter) 15:337 
RA see AMON-RE 
RA EXPEDITIDNS 15:337 
Heyerdahl, Thor 9:231 
RABAT (Morocco) 15:337 
RABBI 15:337 
Jews 10:358 
Judaism 10:402 
RABBIT 15:338 
digestive system 6: 143 
pika 15:13 
respiratory system 16:56 
RABBIT FEVER see TULAREMIA 
RABE, DAVID 15:338 
RABELAIS, FRANGOIS 15:338-339 
Doré, Gustave 6:212 
RABIES 15.339 
diseases, animal 6:161 
Pasteur, Louis 14:264 
RABIN, YITZHAK 15:339 
RABINOWITZ, SOLOMON see ALEICHEM, 
SHOLEM 
RACCOON 15:339-340 
cacomistle 4:8 
coatimundi 5:70-71 
kinkajou 11:73 
panda 14:219 
RACE 15:340-342 
mulatto 13:123 
racism 15:344-345 
RACE RIOTS 15:342-343 
African Americans 1:148-149 
California 4:35 
integration, racial 10:176 
RACE RUNNER 15:343 
teiid 18:151 
RACHEL 15:343 
RACHMANINOFF, SERGE! 15:343 
Russian music 16:217, 16:218 
RACINE (Wisconsin) 15:343-344 
RACINE, JEAN 15:344 
drama 6:229 
French literature 8:74 
tragedy (drama) 18:314 
RACING see specific types 
RACISM 15:344-345 
African Americans 1:147-148, 1:149 
anti-Semitism 2:35 
apartheid 2:40 
Chamberlain, Houston Stewart 
4:248 
genocide 8:219-220 =. 
Gobineau, Joseph Arthur, Comte de 


Holocaust 9:274 

Ku Klux Klan 11:114 

Nazism 13:229-230 

neo-Nazi movements 13:239-240 
See also INTEGRATION, RACIAL 


RACK-AND-PINION STEERING 
steering system 17:353-354 
RACKHAM, ARTHUR 15:345 
RACQUETBALL 15:345 
RAD 15:345 
radiation injury 15:348 
radioactivity 15:366 
rem 16:26 
RADAR 15:345-346 
antenna (electronics) 2:15-16 
antiaircraft systems 2:23 
frequency allocation 8:85 
meteorological instrumentation 
12:296-297 
navigation 13:222 
Watson-Watt, Sir Robert Alexander 
19:292 
RADAR ASTRONOMY 15:346-347 
astronomy and astrophysics 2:227 
RADCLIFFE, ANN 15:347 
Gothic romance 8:376 
RADCLIFFE-BROWNE, SIR ALFRED R. 
anthropology 2:21 
RADCLIFFE COLLEGE 15:347 
RADEK, KARL 15:347 
RADIAL KERATOTOMY see EYE 
DISEASES 
RADIAN 15:347 
RADIATION 15:347-348 
background radiation 2:326 
blackbody radiation 3:166-167 
Cherenkov radiation 4:300 
fallout shelter 7:203 
food preservation 7:386-387 
heat and heat transfer 9:18] 
infrared astronomy 10:155 
measurement 
dosimeter 6:215 
Geiger counter 8:189-190 
microwave oven 12:338 
microwaves 12:339 
neutron bomb 13:263-264 
pollution see POLLUTION, 
ENVIRONMENTAL—radiation 
pollution 
solar radiation 17:177 
spectroscope 17:291-292 
spectroscopy 17:292-293 
spectrum 17:293-294 
sunlamp 18:26 
RADIATIDN INJURY 15:348 
cancer 4:97 
diseases, occupational 6:164 
rad 15:345 
radioactivity 15:366 
rem 16:26 
RADIATION THERAPY 15:348-349 
cobalt 5:7J 
radiology 15:368-369 
RADICAL (chemistry) 15:349 
aliphatic compounds 1:271-272 
organic chemistry 14:131 
valence 19:108-109 
RADICAL (mathematics) 15:349 
RADICALISM 15:349 
Marcuse, Herbert 12:122 
socialism 17:157-158, 17:160 
RADIO 15:349-352 
amplitude modulation 1:352 
antenna (electronics) 2:15-16 
Armstrong, Edwin 2:136 


citizens band radio 4:407 
frequency allocation 8:85 
frequency modulation 8:85 
ham radio 9:118 
heterodyne principle 9:230-231 
history 15:349-350 
Hertz, Heinrich Rudolph 9:226 
Marconi, Guglielmo 12:/21 
navigation 13:222-224 
operation 15:350-352 
receiver (communications) 15:404 
industrial design 10:38 
signaling 17:74 
telecommunications 18:52-53 
telemetry 18:154-155 
transmitter 18:324 
waves 15:349 
ionosphere 10:210-211 
radar 15:345-346 
radar astronomy 15:346-347 
waves and wave motion 19:295- 
296 
RADIO ASTRONOMY 15:352-357 
astronomy and astrophysics 2:226, 
2:229 
background radiation 2:326 
extragalactic radio sources 15:355 
extragalactic systems 7:186 
Galaxy, The 8:145 
history 
Ambartsumian, Viktor 
Amazaspovich 1:297 
Jansky, Karl 10:314-315 
interferometer 15:356-357 
interstellar matter 10:195-198 
life, extraterrestrial 11:283 
Mills Cross 15:356 
observatory, astronomical 14:26 
pulsar 15:295 
radio telescopes 15:355-356 
Reber, Grote 15:404 
research institutions 
Mullard Radio Astronomy 
Observatory 13:124 
National Radio Astronomy 
Observatory 13:211 
Paris Observatory 14:247 
star 17:336 
synchrotron radiation 18:79 
RADIO CITY MUSIC HALL 
Art Deco 2:161 
RADIO FREE EUROPE AND RADID 
LIBERTY 15:357 
RADIO TELESCOPE see OBSERVATORY, 
ASTRONOMICAL; RADIO 
ASTRONOMY 
RADIO AND TELEVISION 
BROADCASTING 15:357-364 
advertising 1:101-102, 1:/03, 1:104 
cable TV 4:6 
communications satellite 5: 30-132 
documentary 6:181 
Emmy Awards 7:22 
English language 7:55 
Federal Communications 
Commission 7:228 
FM radio 7:368 
Grand Ole Opry 8:395-396 
history 15:357-362 
Paley, William S. 14:208 
Sarnoff, David 16:296 
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journalism 10:395-397 
mass media 12:169-171 
news programs 15:359 
Chancellor, John 4:253 
Murrow, Edward R. 13:135 
photojournalism 14:402 
Thomas, Lowell 18:232 
performers and general 
programming see specific 
personal and program names 
presidential elections 15:209 
radio 15:350, 15:362 
Radio Free Europe and Radio Liberty 
15:357 
religious broadcasting 16:24 
soap opera 17:145 
television 15:359-363 
television, noncommercial 18:160- 
161 
television production 18:/6/-163 
television transmission 18: 163-165 
United States 19:43 
video 19:172 
RADIOACTIVE FALLOUT see FALLOUT 
RADIOACTIVITY 15:364-366 
actinide series 1:80 
atom 2:248-250 
atomic structure 15:364-365 
Becquerel, Antoine 3:30 
chemistry, history of 4:298 
Curie, Marie and Pierre 5:374-375 
Earth, heat flow in 6:303 
element 6:410-412 
plutonium 15:74 
strontium 17:399-400 
technetium 18:139 
tritium 18:345 
fallout 7:202-203 
hazards and safety 15:366 
history 15:364 
isotope 10:262-263 
Joliot-Curie, Frédéric and Irene 
10:384-385 
measurement 15:365-366 
nuclear energy 13:406, 13:407 
nuclear reactor 13:411-412 
nuclear waste 13:415 
periodic table 14:312 
radiometric age-dating 15:369-370 
Rutherford, Sir Ernest 16:223-224 
scintillation counter 16:351 
units and standards 15:365 
uranium 19:85-86 
RADIOCARBON DATING see 
RADIOMETRIC AGE-DATING 
RADIOGRAPHY 15:366 
art conservation and preservation 
2:160-161 
RADIOIMMUNOASSAY 15:366 
RADIOISOTOPE see ISOTOPE 
RADIOLARIAN 15:366-367 
sediment, marine 16:383 
RADIDLDGY 15:367-369 
examination, medical 7:166 
fluoroscope 7:365 
mammography 12:87 
nuclear medicine 13:408 
radiation therapy 15:348-349, 
15:368-369 
surgery 18:38, 18:39 
ultrasonics 18:410 


348 RADIOMETRIC AGE-DATING 
X rays 20:62 tunnel 18:373 logic 11:344 Kant, Immanuel 11:19-20 
RADIDMETRIC AGE-DATING 15:369- Union of Soviet Socialist Republics RAND, AYN 15-383 Critique of Pure Reason 5:338 
370 Trans-Siberian Railroad 18:315- RAND, THE see WITWATERSRAND philosophy 14:377 


archaeology 2:78-79 
carbon-14 method 15:370 
geologic time 8:230 
Holmes, Arthur 9:273 
ice ages 10:7-9 
Libby, Willard Frank 11:266-267 
stratigraphy 17:391 
thorium 18:236 
RADIOSONOE 15:370 
RADIOTHERAPY see NUCLEAR 
MEDICINE; RADIATION THERAPY 
RADISH 15:371 
vegetable 19: /35 
RADISSON, PIERRE ESPRIT 15:371 
RADIUM 15:371-372 
compounds 15:371-372 
Curie, Marie and Pierre 5:374-375 
RADIUS 
circle 4:396 
RADON 15:372 
pollution, environmental 15:110 
RAEBURN, SIR HENRY 15:372 
RAFFLES, SIR THOMAS STAMFORD 
15:372 
RAFSANJANI, HASHEMI 15:372 
RAG WORM 15:372 
RAGA see INDIAN MUSIC 
RAGNAROK 15:373 
RAGTIME 15:373 
Blake, Eubie 3:170 
Joplin, Scott 10:389 
RAGWEED 15:373 
RAHNER, KARL 15:373 
Trinity 18:342-343 
RAIL 15:373-374 
gallinule 8:151-152 
RAILGUN 15:374 
RAILROAD 15:374-379 
Asia 2: 188, 2:200 
brake 3:277 
bridge (engineering) 3:304-305 
cable car 4:6 
Canada 
Canada, history of 4:80 
Canadian Pacific Railway 4:90 
canal 4:91, 4:92 
cars and rolling stock 15:377-378 
elevated railroad 6:414 
freight cars 15:377, 15:378 
Great Britain 
Stephenson, George and Robert 
17:361 
high-speed trains 15:376, 15:378- 
3/9 


history 15:374-378 
labor 15:378 
Pullman Strike 15:294 
Railway Brotherhoods 15:379 
Randolph, A. Philip 15:383-384 
locomotive 11:338-340, 15:375, 
15:376, 15:377 
Orient Express 14:137 
roadbed and track 15:377 
sleeping car 15:377 
Pullman, George Mortimer 15:294 
subway 17:410-412 
traffic control 15:378, 18:313 
transportation 18:326 


316 
United States 
Amtrak 1:353-354 
California 4:34 
Drew, Daniel 6:240-241 
Durant, Thomas Clark 6:271 
Gould, Jay 8:378 
Harriman (family) 9:145 
Hill, James Jerome 9:238-239 
Huntington (family) 9:384 
Jones, Casey 10:386 
Sprague, Frank Julian 17:316 
Stanford, Leland 17:331 
Stevens (family) 17:366-367 
transcontinental railroad 18:3/7 
Vanderbilt (family) 19:121 
Westinghouse, George 19:335 
viaduct 19:163 
RAILWAY BROTHERHOODS 15:379 
RAIN see PRECIPITATION (weather) 
RAIN FOREST see JUNGLE AND RAIN 
FOREST 
RAINBOW 15:379-380 
RAINIER, MOUNT 15:380 
RAINIER 111, PRINCE OF MONACO 
15:380 
RAINIER, MOUNT 
Washington (state) 19:265 
RAINMAKING see WEATHER 
MODIFICATION 
RAISIN 15:380 
RAJAH 15:380 
RAJASTHAN (India) 15:380 
RAJPUT (India) 15:380 
RAKOSI, MATYAS 15:380 
RALEIGH (North Carolina) 15:380 
RALEIGH, SIR WALTER 15:380-381 
Roanoke Colony 16:108 
tobacco 18:272 
RALLIES 
automobile racing 2:298 
RAM (random-access memory) 
computer 5:147, 5:151, 5:154, 
5:161, 5:162 
RAMADAN 15:38] 
RAMAKRISHNA 15:381 
Vivekananda 19:222-223 
RAMAN, SIR CHANDRASEKHARA 
VENKATA 15:38] 
RAMANUJA 
Vedanta 19:13] 
RAMAPITHECUS see PREHISTORIC 
HUMANS 
RAMAYANA (epic poem) 15:381 
Hinduism 9:246 
RAMEAU, JEAN PHILIPPE 15:381-382 
harmony 9:141 
orchestra and orchestration 14:117 
RAMJET 15:382 
jet propulsion 10:352 
RAMPAL, JEAN PIERRE 15:382 
RAMSAY, SIR WILLIAM 15:382 
RAMSES II, KING OF EGYPT 15:382- 
383 
temples 
Abu Simbel 1:60, 1:61 
RAMSES III, KING OF EGYPT 15:383 
RAMUS, PETRUS 15:383 


(South Africa) 
RANOOLPH (family) 15:383 
RANDOLPH, A. PHILIP 15:383-384 
RANDDLPH, EDWARO 15:384 
RANDOM SAMPLING see SAMPLING 
RANDOM VARIABLE 15:384 
Statistics 17:347 
stochastic process 17:375 
RANDOM WALK see STOCHASTIC 
PROCESS 
RANGE FINDER 15:384 
RANGER (spacecraft) 15:384-385 
RANGOON (Burma) 15:385 
RANK, MILITARY 15:385-387 
RANK, OTTO 15:387 
RANKE, LEOPOLD VON 15:387 
historiography 9:256 
RANKIN, JEANNETTE 15:387 
RANSOM, JOHN CROWE 15:387 
New Criticism 13:273 
RAQULT’S LAW 
phase equilibrium 14:357-358 
RAP MUSIC 15:387 
RAPE (crime) 15:387-388 
RAPE (plant) 15:388 
RAPHAEL 15:388-389 
classicism 5:36 
Giulio Romano 8:313 
Italian art and architecture 10:27/ 
Mannerism (art) 12:101 
painting 14: 186 
portraiture 15:138 
Renaissance art and architecture 
16:33 
RAPID CITY (South Dakota) 15:389 
RAPID EYE MOVEMENT SLEEP see 
SLEEP 
RAPPAHANNOCK RIVER 15:389 
RARE EARTHS see LANTHANIDE 
SERIES 
RASHEVSKY, NICHOLAS 
bionics 3:135 
RASHI 15:390 
RASMUSSEN, KNUO 15:390 
Arctic 2:101 
RASPBERRY 15:390 
RASPUTIN, GRIGORY YEFIMOVICH 
15:390 
Nicholas II, Emperor of Russia 


RASTAFARIANS 15:390 
RASTRELLI, BARTOLOMMEO 
FRANCESCO 15:391 
RAT 15:391 
flea 7:337 
RATEL 15:391-392 
RATHENAU, WALTHER 15:392 
RATIO (mathematics) 
fraction 8:16-17 
golden ratio 8:349 
tangent 18:106 
trigonometry 18:340 
RATIONAL NUMBER 15:392 
arithmetic 2:116 
real number 15:402 
RATIONALISM 15:392 
Enlightenment 7:70 
epistemology 7:85 


science 16:346 
Spinoza, Baruch 17:306-307 
Wolff, Christian 19:401 
RATTIGAN, TERENCE 15:392-393 
RATTLESNAKE 15:393 
fer-de-lance 7:238 
massasauga 12:177 
sidewinder 17:68 
RATZINGER, JOSEPH 15:393 
RAUSCHENBERG, ROBERT 15:393-394 
graphic arts 8:404 
RAUSCHENBUSCH, WALTER 15:394 
Social Gospel 17:149 
RAVEL, MAURICE 15:394 
French music 8:78 
RAVEN 15:395 
RAVENNA (Italy) 15:395 
RAWALPINOI (Pakistan) 15:395 
RAWLINGS, JERRY 15:395 
RAWLINGS, MARJORIE KINNAN 15:395 
RAWLINSON, SIR HENRY CRESWICKE 
see CUNEIFORM; MESOPOTAMIA 
RAWLS, JOHN 15:395 
ethics 7:115 
RAY (fish) 15:396 
stingray 17:374 
RAY, MAN 15:396 
RAY, SATYAJIT 15:396 
RAYBURN, SAM 15:396 
RAYLEIGH, LORD 15:396 
RAYNAUO’S DISEASE 15:396-397 
cardiovascular diseases 4:133 
RAYON 15:397 
synthetic fibers 18:81 
wood 19:408 
RAYONNANT STYLE see GOTHIC ART 
AND ARCHITECTURE 
RAZIN, STENKA 15:397 
RDX see EXPLOSIVES 
RE see AMON-RE 
REACTANCE 15:397 
impedance 10:55 
REACTION, CHEMICAL 15:398-399 
catalyst 4:182 
chelation 4:283 
chemical energy 4:287 
chemical kinetics and equilibrium 
4:290-291 
chemical symbolism and notation 
4:292-293 
decomposition 6:52 
Grignard reagents 9:52-53 
heavy water 9:183 
inhibitor 10:157-158 
iodine 10:208 
ion exchange 10:209 
metabolism 12:283-286 
oxidation and reduction 14:165 
photochemistry 14:388-389 
physical chemistry 14:406-407 
polymerization 15:116-117 
sodium 17:168 
stereochemistry 17:363-364 
stoichiometry 17:378-379 
synergism 18:80 
thermochemistry 18:220-221 
REACTOR see NUCLEAR REACTOR 
READ, SIR HERBERT 15:399 


REFRIGERATION 
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READ, MARY 
piracy 15:24 
READE, CHARLES 15:399 
READER'S DIGEST (periodical) 
Wallace, DeWitt 19:246 
READING (England) 15:399 
REAOING (Pennsylvania) 15:399 
READING DISABILITY see DYSLEXIA 
REAOING EDUCATION 15:399-400 
dyslexia 6:287 
literacy and illiteracy 11:318, 


McGuffey, William Holmes 12:14 
REAGAN, RONALO 15:400-401 

Bush, George 3:394-396 

Congress of the United States 5:18] 

foreign policy 7:402 

inflationary theory 10:151 

lran-contra affair 10:221-222 

lranian hostage crisis 10:222 

neutron bomb 13:264 

Regan, Donald Thomas 16:10 

Republican party 16:52 

social and welfare services 17:154 

United States, history of the 19:71- 

72 


REAL ESTATE see PROPERTY 
REAL NUMBER 15:402 
arithmetic 1:115-116 
REALISM (art) 15:402 
American art and architecture 1:307 
Ashcan school 2: 182 
Chodowiecki, Daniel Nikolaus 4:368 
Courbet, Gustave 5:303 
Eakins, Thomas 6:289-290 
French art and architecture 8:65 
genre painting 8:220 
Hopper, Edward 9:297-298 
painting 14:187-188 
Repin, Ilya Yefimovich 16:39 
Russian art and architecture 16:212 
Tooker, George 18:288-289 
Wood, Grant 19:408 
REALISM (literature) 15:402-403 
Crane, Stephen 5:3/8-319 
drama 6:230-231 
French literature 8:76 
James, Henry 10:309-310 
Keller, Gottfried 11:32 
naturalism 13:214 
Russian literature 16:214 
Spanish literature 17:283 
REALISM (philosophy) 15:403 
Moore, G. E. 13:70 
phenomenology 14:359-360 
REAPER (farm machinery) 15:403 
agriculture, history of 1:178 
McCormick, Cyrus Hall 12:9 
REASON, AGE OF see ENLIGHTENMENT 
REASONING 15:403-404 
induction 10:134 
logic 11:343-345 
problem solving 15:238 
REBECCA 15:404 
REBELLIONS OF 1837 15:404 
Canada, history of 4:78-79 
Caroline affair 4:147 
REBER, GROTE 15:404 
astronomy and astrophysics 2:226 
observatory, astronomical 14:27 
radio astronomy 15:352, 15:356 


RECEIVER (communications) 15:404 
heterodyne principle 9:230-231 
radio 15:351-352 
sound recording and reproduction 

17:200, 17:205 
static 17:346 
telecommunications 18:152 

RECENT EPOCH 15:404 

RECEPTORS 
nervous system 13:250 

RECESSION 15:404-405 
fiscal policy 7:293 
stagflation 17:327 

RECIDIVISM 
prison 15:233 

RECIFE (Brazil) 15:405 

RECITATIVE 15:405 
Italian music 10:276 

RECOILLESS RIFLE 15:405-406 

RECOMBINANT DNA see GENETIC 

ENGINEERING 
RECOMMENDED DIETARY ALLOWANCES 
vitamins and minerals 19:219-221 
RECONSTRUCTION 15:406-407 
African Americans 1:145-146 
Alabama 1:221 
Arkansas 2:128 
carpetbaggers 4:151 
Chandler, Zachariah 4:253-254 
Constitution of the United States 
5:220-221 

Johnson, Andrew 10:374-375 

Ku Klux Klan 11:114 

McCulloch, Hugh 12:10 

Pinchback, Pinckney Benton Stewart 
15:16 

scalawags 16:321 

Stevens, Thaddeus 17:367 

Sumner, Charles 18:17-18 

Tenure of Office Act 18:185 

United States, history of the 19:60- 
61 


RECONSTRUCTIVE SURGERY see 
PLASTIC SURGERY 
RECORD PLAYER see PHONOGRAPH; 
SOUND RECORDING AND 
REPRODUCTION 
RECORDER 15:407-408 
RECORDING see SOUND RECORDING 
AND REPRODUCTION; VIDEO 
RECORDING 
RECTANGLE 15:408 
golden section 8:349 
parallelogram 14:239 
RECTIFIER 15:408 
bridge circuit 3:307 
RECTUM see DIGESTION, HUMAN; 
DIGESTIVE SYSTEM; INTESTINE 
RECYCLING OF MATERIALS 15:408- 
409 
aluminum 1:292 
packaging 14:178 
RED ALGAE see ALGAE—red algae 
RED BADGE OF COURAGE, THE (novel) 
15:409 
Crane, Stephen 5:318-319 
RED BARON see RICHTHOFEN, 
MANFRED, FREIHERR VON 
RED AND THE BLACK, THE (novel) 
Stendhal 17:359-360 
RED BLOOD CELL see BLOOD 


RED CLOUD (Sioux Indian) 15:409 
RED CROSS 15:409 
Barton, Clara 2:396 
Dunant, Jean Henri 6:265 
RED GUARDS see CULTURAL 
REVOLUTION 
RED JACKET (Seneca Indian) 15:409- 
410 


RED RIVER (China) see YUAN RIVER 
RED RIVER (United States) 15:410 
RED RIVER REBELLION see RIEL, LOUIS 
REO RIVER SETTLEMENT 15:410 
agriculture, history of 1:179 
Riel, Louis 16:91 
Selkirk, Thomas Douglas, 5th Earl of 
16:391 
RED SEA 15:410-411 
Aqaba, Gulf of 2:54 
map 15:410 
REO SHIFT (astronomy) 15:411 
astronomy and astrophysics 2:230 
distance, astronomical 6:170 
Doppler effect 6:2/ 1-212 
extragalactic systems 7:184 
Olber’s paradox 14:78 
quasar 15:324 
RED SHIRTS 
Garibaldi, Giuseppe 8:173 
RED-SPOTTED NEWT 15:411 
RED TIDE 15:411-412 
algae 1:262 
REDBUD 15:412 
REDDING, OTIS 15:412 
REDEMPTORISTS 
Alphonsus Liguori, Saint 1:283 
REDFORD, ROBERT 15:412 
REDGRAVE (family) 15:412 
REDON, ODILON 15:412-413 
REDSTART 15:413 
REDSTONE 15:413-414 
REDUCTION see OXIDATION AND 
REDUCTION 
REDWOOD 15:414 
conifer 5: 186-187 
REDWOOD NATIONAL PARK see 
NATIONAL PARKS 
REED 15:414 
REED, SIR CAROL 15:414-415 
REED, ISHMAEL 15:415 
REED, JOHN 15:415 
REED, THOMAS B. 15:415 
REED, WALTER 15:415 
yellow fever 20:74 
REED INSTRUMENTS see MUSICAL 
INSTRUMENTS; specific 
instrument names 
REED ORGAN 15:415 
REEF see CORAL REEF 
REEL 
folk dance 7:375 
REEVE, TAPPING 15:415 
REFERENDUM AND INITIATIVE 16:3 
REFINERY see PETROLEUM INDUSTRY 
REFINING, METAL 16:3 
REFLECTION 16:3 
aberration, optical 1:50 
albedo 1:234 
interference 10:181 
mirror 12:393-394 
sound and acoustics 17:198 
telescope, optical 18:157-158 


REFLEX 16:3-4 
nervous system 13:252 
Pavlov, Ivan Petrovich 14:274 
REFORM ACTS 16:4-5 
Disraeli, Benjamin, 1st Earl of 
Beaconsfield 6: 168 
Grey, Charles Grey, 2d Earl 9:50 
Victoria, Queen of England, 
Scotland, and Ireland 19: 169 
REFORMATION 16:5-7 
Beza, Theodore 3:98 
Bible 3:106 
Calvin, John 4:44-45 
Charles V, Holy Roman Emperor 
4:268, 4:269 
Counter-Reformation 5:300-301 
Cranmer, Thomas 5:319 
education 6:344 
Elizabethan Age 7:9 
England, Church of 7:45 
Foxe, John 8:16 
Germany, history of 8:277-278 
Great Britain, history of 9:7-8 
Henry VIll, King of England 9:206- 
207 


hymn 9:409-410 

iconography 10:22, 10:23 

indulgences 10:135 

Karlstadt 11:23 

Knox, John 11:89 

Latimer, Hugh 11:185 

Luther, Martin 11:404-405 

Melanchthon, Philipp 12:246 

Moravian Church 13:74-75 

Minzer, Thomas 13:130 

papacy 14:225 

Presbyterianism 15:200 

Protestantism 15:251 

Renaissance 16:30 

Ridley, Nicholas 16:91 

scholasticism 16:339 

Scotland 16:356 

Scotland, Church of 16:356-357 

Socinianism 17:162 

Socinus, Laelius 17:162 

Vermigli, Pietro Martire 19:151-152 

women in society 19:404 

Zwingli, Ulrich 20:128 
REFORMED CHURCH IN AMERICA 16:7 
REFORMED CHURCHES 16:7 

Calvin, John 4:44-45 

Calvinism 4:45 

liturgy 11:325 
REFRACTION 16:7 

aberration, optical 1:50 

halo 9:117 

index of refraction 10:69 

mirage 12:391-392 

optics 14:109-113 

prism 15:232 

sound and acoustics 17:197-198 

telescope, optical 18:/57 
REFRACTIVE INDEX 

mineral identification 12:373-374 
REFRACTORY MATERIALS 16:8 
REFRIGERATION 16:8-9 

agriculture, history of 1:178 

air-conditioning 1:192 

antifreeze 2:29 

food preservation 7:386 

heat pump 9:18] 
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refrigerants 
ammonia 1:342 
fluorine 7:363-365 
thermoelectricity 18:224 
See also FROZEN FOOD 
REFUGEE 16:9 
Afghanistan 1:120 
Cuba 
Hispanic Americans 9:251-252 
immigration 10:48-50 
Middle East 
Arab-Israeli Wars 2:58-59, 2:65 
Jordan 10:390-391, 10:392 
Refugees, Office of the United 
Nations High Commissioner for 
16:9 
right of asylum 16:94-95 
Southeast Asia 
Asian Americans 2:210 
Cambodia 4:47, 4:49 
Vietnam War 19:198 
REFUGEES, OFFICE OF THE UNITED 
NATIONS HIGH COMMISSIONER 
FOR 16:9 
REGAN, DONALD THOMAS 16:10 
REGENCY 16:10 
REGENERATION 16:10-11 
echinoderm 6:322 
REGENSBURG (Germany) 16:11 
REGENT 16:11 
REGER, MAX 16:11-12 
REGGAE 16:12 
Rastafarians 15:390 
REGGIO DI CALABRIA (Italy) 16:12 
REGIMENT 16:12 
REGINA (Saskatchewan) 16:12 
Saskatchewan 16:30 
REGIOMONTANUS 16:12 
REGIONALISM (art) 
Benton, Thomas Hart (painter) 3:76 
Curry, John Steuart 5:377-378 
REGIONALISM (literature) 
American literature 1:318 
Jewett, Sarah Orne 10:356 
REGULATION, GOVERNMENT see 
GOVERNMENT REGULATION 
REGULATORS 16:12-13 
REGULUS, MARCUS ATILIUS 16:13 
REHABILITATION MEOICINE 16:13 
medicine 12:226 
occupational therapy 14:29 
physical therapy 14:407 
REHNQUIST, WILLIAM 16:13 
Supreme Court of the United States 
18:32 
REHOBOAM, KING OF ISRAEL 16:13 
REICH, STEVE 16:13-14 
REICH, WILHELM 16:14 
REICHSTAG 16:14 
REIO, WHITELAW 16:14 
REIGN OF TERROR see FRENCH 
REVOLUTION 
REIMARUS, HERMANN SAMUEL 16:14 
Jesus Christ 10:351 
REIMS (France) 16:14 
cathedral 8:369, 8:373 
REIMS CATHEDRAL see GOTHIC ART 
AND ARCHITECTURE 
REINDEER 16:14-15 
animal husbandry 1:406 
caribou 4:137 


deer 5:55-57 
REINHAROT, AO 16:15 
REINHAROT, MAX 16:15 
RELAPSING FEVER 16:15 
RELATIVE DENSITY 
specific gravity 17:291 
RELATIVISM (philosophy) 
ethics 7:114 
RELATIVITY 16:15-20 
cosmology 5:276, 5:277 
dimension 6:147 
Eddington, Sir Arthur 6:338 
Einstein, Albert 6:374, 6:375 
Fitzgerald-Lorentz contraction 7:314 
Gédel, Kurt 8:339 
gravitation 8:412-413 
gravitational lens 8:414 
gravitational waves 8:414 
light 11:290 
Mach, Ernst 12:14-15 
Mach number 12:15 
mass (physics) 12:168 
Minkowski, Hermann 12:382 
nuclear physics 13:409 
Poincaré, Henri 15:80 
quantum mechanics 15:319 
unified field theory 19:3-4 
universe 19:78 
world line (physics) 20:5 
RELAY (artificial satellite) 16:20 
RELAY (electricity) 16:20 
RELAY RACES 
track and field 18:309-310 


RELIGION 16:20-23 


agnosticism 1:173-174 
ancestor worship 1:366 
anthropomorphism 2:22 
asceticism 2:180 

atheism 2:233-234 
Babism 2:321 

Black Muslims 3:163-164 
conscience 5:196 

cross 5:345-346 

dietary laws 6:135-136 
drama see PASSION PLAY 
eschatology 7:100 

ethics 7:114-115 
excommunication 7:167 
existentialism 7:173 
exorcism 7:173-174 

faith healing 7:199-200 
fasting 7:220-221 

freedom of religion 8:56-57 
freemasonry 8:58-59 
fundamentalism 8:116-117 
funeral customs 8:117-118 
God 8:336-338 

Great Awakening 9:3 
heaven 9:183 

hell 9:194 

heresy 9:219-220 

holiday 9:271 

humanism 9:371 
iconoclasm 10:20 

idol 10:29 

incarnation 10:64 

Indians, American 10:107 
map of religions of the world 16:22 
marriage 12: 136 
meditation 12:239 
millenarianism 12:362 


monasticism 13:29 
monotheism 13:46 
Montanism 13:55 
mysticism 13:171 
mythology 13:171-180 
phallic worship 14:354 
pilgrimage 15:14 
prayer 15:175 
priest 15:215 
primitive religion 15:221-224 
purification, rites of 15:302 
rationalism 15:392 
religions of the world see specific 
denomination and sect names 
religious cults 16:24-25 
resurrection 16:60 
revelation 16:61 
revivalism 16:63 
sacrifice 16:232-233 
saint 16:240 
salvation 16:263-264 
sanctuary 16:279 
sin 17:87 
soul 17:196 
Sun worship 18:24 
Sunday school 18:25 
temple 18:167-172 
theism 18:217 
theological seminaries 18:218 
theology 18:218-219 
theosophy 18:219-220 
See also PHILOSOPHY; subheading 
religion under specific country 
and region names 
RELIGION, WARS OF 16:23-24 
Coligny, Gaspard de, Seigneur de 
Chatillon 5:88 
France, history of 8:27-28 
Henry Ill, King of France 9:207 
Henry IV, King of France 9:207 
Huguenots 9:350-35/ 
Nantes, Edict of 13:189 
Saint Bartholomew's Day Massacre 
16:240 
RELIGIOUS BROAOCASTING 16:24 
fundamentalism 8:117 
Roberts, Oral 16:109-110 
Robertson, Pat 16:110 
Sheen, Fulton J. 17:29 
RELIGIOUS CULTS 16:24-25 
cargo cults 4:135 
Divine, Father 6:172 
Manson, Charles 12:105 
Mithraism 12:41] 
Moon, Sun Myung 13:69 
mother goddess 13:100-101 
mystery cults 13:170-171 
voodoo 19:232 
RELIGIOUS FREEDOM see FREEDOM OF 
RELIGION 
RELIGIOUS ORDERS 16:25 
convent 5:231 
monasticism 13:29 
nun 14:6 
tonsure 18:288 
See also specific order names, e.g., 
DOMINICANS 
RELIQUARY 16:25-26 
Gothic art and architecture 8:372- 


o7 3 
Saint-Chapelle 16:252 


REM (measurement) 16:26 
radiation injury 15:348 
REM (rapid eye movement) see 
DREAMS AND DREAMING; SLEEP 
REMARQUE, ERICH MARIA 16:26 
REMBRANDT 16:26-27 
art 2:153 
baroque art and architecture 2:391 
drawing 6:234 
graphic arts 8:402, 8:403 
painting 14: 187 
portraiture 15:138 
REMEDIAL EDUCATION see 
COMPENSATORY EDUCATION 
REMEMBRANCE OF THINGS PAST 
(novel) see PROUST, MARCEL 
REMINGTON, FREQERIC 16:27-28 
American art and architecture 1:303 
Frontier 8:98 
REMONSTRANTS 16:28 
Arminianism 1:131 
REMORA 16:28 
REMOTE CONTROL see AUTOMATION; 
FEEDBACK; SERVOMECHANISM 
REMOTE SENSING 16:28-29 
RENAISSANCE 16:29-30 
academy 1:64 
art and architecture see 
RENAISSANCE ART AND 


ARCHITECTURE 
Bible 3:106 


bridge (engineering) 3:304 
comedy 5:119 
costume 5:287-288 
cryptology 5:356 
education 6:344 
engineering 7:41 
England 
Elizabethan Age 7:10 
English literature 7:58-59 
English music 7:67 
historians 
Burckhardt, Jakob 3:377 
humanism 9:370-371 
Erasmus, Desiderius 7:90-91 
Italian Wars 10:278 
Italy 
Borgia (family) 3:232-233 
Guicciardini, Francesco 9:78 
Italian literature 10:273-274 
Italy, history of 10:286-287 
Machiavelli, Nicolo 12: 15-16 
Medici (family) 12:221-222 
Sforza (family) 17:15 
silk 17:80 
literature 
pastoral literature 14:265 
Prince, The 15:225 
tragedy (drama) 18:314 
tragicomedy 18:314 
maps and mapmaking 12:114 
masque 12:167 
medicine, history of 12:231 
anatomy 1:364 
music see RENAISSANCE MUSIC 
Netherlands 
Huygens, Constantijn 9:393-394 
philosophy 
Neoplatonism 13:243 
postal services 15:149 
technology, history of 18:145 


theater see THEATER, HISTORY OF 
THE—Renaissance 
urban planning 19:90 
women in society 19:404 
RENAISSANCE ART AND 
ARCHITECTURE 16:30-35 
architecture 2:92 
art 2:150- 152 
art collectors and patrons 2:158 
Belgium 
Memling, Hans 12:251-252 
bronzes 3:326 
cathedrals and churches 4:189-191 
chateau 4:275-276 
dome 6:199-200 
drawing 6:233, 6:234 
England 7:49 
Elizabethan Age 7:10 
Elizabethan style 7:/2 
France 16:34-35 
Delorme, Philibert 6:70 
Fontainebleau, school of 7:381 
French art and architecture 8:63 
Goujon, Jean 8:378 
fresco painting 
cartoon (art) 4:161 
furniture 8:126 
Germany 16:34, 16:35 
Burgkmair, Hans, the Elder 3:378- 
379 


German art and architecture 
8:254-255 
Griinewald, Matthias 9:67-68 
Holbein, Hans, the Younger 9:269- 
270 
golden section 8:349 
history 
Vasari, Giorgio 19:127 
iconography 10:22 
Italy 16:31-33, 16:34 
Alberti, Leon Battista 1:240 
Alessi, Galeazzo 1:251-252 
Andrea del Castagno 1:373 
Andrea del Sarto 1:373-374 
Angelico, Fra 1:380-381 
Antonello da Messina 2:36 
Bartolommeo, Fra 2:395-396 
Bellini (family) 3:63-64 
Botticelli, Sandro 3:249-250 
Bramante, Donato 3:277-278 
bronzes 3:326 
Brunelleschi, Filippo 3:340 
calligraphy 4:39-40 
Cellini, Benvenuto 4:216-217 
Donatello 6:207-208 
Ghiberti, Lorenzo 8:294-295 
Ghirlandaio, Domenico 8:295 
Giorgione 8:308-309 
Giotto di Bondone 8:309-310 
Italian art and architecture 
10:270-272 
Leonardo da Vinci 11:246-248 
Lippi, Fra Filippo 11:374 
Lotto, Lorenzo 11:365 - 
Mannerism 12:101-102 
Mantegna, Andrea 12:106 
Michelangelo 12:324-327 
Nanni di Banco 13:188 
Palladio, Andrea 14:208-209 
Perugino 14:333 
Piero della Francesca 15:9 


Pollaiuolo (family) 15:103 
Raphael 15:388-389 
Sebastiano del Piombo 16:377 
Signorelli, Luca 17:75-76 
Sistine Chapel 17:97 
Tintoretto 18:261-262 
Titian 18:266-267 
Uccello, Paolo 18:402 
Veronese, Paolo 19: 157-158 
Verrocchio, Andrea del 19:158 
Vignola, Giacomo Barozzi da 
19:199 
Zuccaro (family) 20:125 
jewelry 10:355 
landscape architecture 11:160 
landscape painting 11:162 
mural painting 13:132 
Netherlands 16:33-34 
painting 14:185 
portraiture 15:/38-139 
Scandinavian art and architecture 
16:323 
sculpture 16:364-365 
Spain 
Berruguete, Pedro 3:91 
Escorial 7:101 
Siloe, Diego de 17:81-82 
Spanish art and architecture 
17:278-279 
terra-cotta 18: 190-191 
Tiepolo (family) 18: 251-252 
woodcuts and wood engravings 
19:411 


RENAISSANCE MUSIC 16:35-36 


Byrd, William 3:409-410 
choral music 4:372 
Dufay, Guillaume 6:261 
English music 7:67 
Elizabethan Age 7:10 
French music 8: 78 
German and Austrian music 8:257 
ground bass 9:59 
guitar 9:83-84 
harmony 9:141 
Italian music 10:276 
Josquin des Prez 10:395 
Lassus, Roland de 11:183 
lute 11:404 
madrigal 12:37 
mass (musical setting) 12:167-168 
music 13:147-148 
Obrecht, Jacob 14:25 
opera 14:101 
polyphony 15:117 


RENAN, ERNEST 16:36 
RENAULT, MARY 16:36 
RENE OF ANJOU, KING OF NAPLES 


16:36 


RENFREW (Scotland) 16:36 
RENI, GUIDO 16:36 
RENNES (France) 16:36 
RENNET 


cheese 4:281 


RENO (Nevada) 16:36-37 
RENOIR, JEAN 16:37 


film, history of 7:269, 7:270 


RENOIR, PIERRE AUGUSTE 16:37-38 


impressionism (art) 10:57 


RENSSELAER POLYTECHNIC INSTITUTE 


16:38 


RENT CONTROL 16:38 


REPUBLICAN PARTY e131 


RENWICK, JAMES 16:38 
Saint Patrick’s Cathedral 16:248- 
249 
REPARATIONS 16:38-39 
Dawes, Charles G. 6:32 
Germany, history of 8:282 
World War | 20:24 
Young, Owen D. 20:85 
REPERTORY THEATER 16:39 
acting 1:79-80 
REPIN, ILYA YEFIMOVICH 16:39 
REPRESENTATION 16:39-40 
democracy 6:73 
gerrymander 8:296 
Great Britain, history of 9:6 
legislature 11:233-234 
proportional representation 15:248- 
249 
REPRESSION (psychology) see 
DEFENSE MECHANISMS 
REPRODUCTION 16:40-42 
aging 1:172 
algae 1:259 
amphibians 1:349-350 
animal 16:41-42 
animal behavior 1:397-398, 1:399 
ape 2:41-42 
bacteria 2:330 
bird 3:142-145 
castration 4:176 
cat 4:177 
cloning 5:55 
coelenterate 5:79 
conjugation 5:187 
development 6:/1/-114 
dog 6:191 
dolphin 6:198 
earthworm 6:313 
egg 6:353-354 
embryo 7:18 
embryology 7:18-20 
fertilization 7:247 
fish 7:302-303 
flatfish 7:334-335 
foraminifera 7:394 
frog 8:93-94 
fungi 8:119-120 
gestation 8:287 
grasshopper 8:408 
horse 9:305, 9:308 
insect 10:168 
invertebrate 10:206 
lichen 11:278 
mammal 12:82-83 
monkey 13:40, 13:41 
mushroom 13:143-144 
octopus 14:55 
oviparity 14:161 
pheromone 14:360-361 
plant 15:44-46, 16:41 
pollen 15:103-104 
pollination 15:104-106 
seed cone 16:386 
See also PLANT PROPAGATION 
Protista 15:253 
Protozoa 15:255-256 
radiolarian 15:367 
rodent 16:132 
salamander and newt 16:254 
salmon 15:259 
sea anemone 16:368 


sea horse 16:369 
seaweed 16:376 
seed 16:385-386 
sex 17:6 
sex hormones 17:6 
sexual selection 17:13 
shark 17:24 
snake 17:139 
sperm 17:299 
spider 17:303 
spontaneous generation 17:312 
termite 18:/88 
territoriality 18:191 
trout 18:351-352 
turtle 18:388 
virus 19:216 
viviparity 19:223 
whale 19:339 
zygote 20:128 
See also REPRODUCTIVE SYSTEM, 
HUMAN 
REPRODUCTIVE SYSTEM, HUMAN 
16:42-44 
aging 1:172 
artificial insemination 2:174 
birth control 3:151-152 
development, human 6:114-116 
diseases, occupational 6:164 
female 16:43-44 
adolescence 1:96-97 
endometriosis 7:36 
estrous cycle 7:111 
hysterectomy 9:414-415 
menopause 12:261 
menstruation 12:262-263 
pregnancy and birth 15:/85-189 
urogenital diseases 19:94 
fertility, human 7:246 
hermaphrodite 9:220 
human body 9:366, 9:368 
male 16:42-43 
prostate gland 15:249 
semen 16:393 
urogenital diseases 19:94 
sex hormones 17:6-7 
sexual intercourse 17:12-13 
REPTILE 16:44-49 
aging 1:172 
animal migration 1:407 
dinosaur 6:149-153 
endangered species 7:30 
evolution 7:162, 7:163 
molting 13:23 
respiratory system 16:56-57 
uric acid 19:92 
urine 19:93 
See also specific reptile names, e.g., 
SNAKE 
REPTON, HUMPHRY 16:49 
REPUBLIC 16:49 
REPUBLIC, THE (book) 16:49 
epistemology 7:85 
utopias 19:104 
REPUBLIC OF KOREA (South Korea) see 
KOREA 
REPUBLICAN PARTY 16:49-53 
Blaine, James Gillespie 3:169 
Civil War, U.S. 5:11 
Hanna, Mark 9:130 
Lincoln, Abraham 11:301-302 
mugwumps 13:120 
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political convention 15:98 

political parties 15:99 

Reconstruction 15:406-407 

symbol 

Nast, Thomas 13:199 

Taft, Robert A. 18:92 

Taft, William Howard 18:93-94 

United States, history of the 19:59, 
19:62, 19:64 

REQUIEM 16:53 

mass (musical setting) 12:168 

Mozart, Wolfgang Amadeus 13:118- 
119 


RERUM NOVARUM (encyclical) 

Leo XIll, Pope 11:245-246 

RESERVE OFFICERS TRAINING CORPS 
16:53 

RESERVOIR see DAM; HYDROELECTRIC 
POWER; WATER SUPPLY 

RESIN 16:53 

epoxy resins 7:86 

frankincense 8:41-42 

shellac 17:33 

varnish 19:126 
RESISTANCE, ELECTRICAL 16:53-54 

electricity 6:392-393 

impedance 10:55 

ohm 14:68 

Ohm’s law 14:68-69 

superconductivity 18:27-28 

thermistor 18:220 
RESISTIVITY 16:54 

materials engineering 12:183 
RESISTOR 16:54 

electricity 6:393 

rheostat 16:69 
RESNAIS, ALAIN 16:54 
RESNIK, JUDITH A. 

Space Shuttle 17:263 
RESONANCE (chemistry) 16:54 
RESONANCE (physics) 16:54-55 
RESORTS see HOTEL; TOURISM 
RESPIGHI, OTTORINO 16:55 
RESPIRATION, CELLULAR see 

METABOLISM 
RESPIRATOR 16:55 

iron lung 10:241 

RESPIRATORY DISTRESS SYNDROME 
see HYALINE MEMBRANE 
DISEASE 

RESPIRATORY SYSTEM 16:55-57 

excretory system 7:168 

fish 7:296-297, 7:298 

human body 9:363, 9:368 

insect 10:166 

invertebrate 10:205 

lungs 11:400-401 

mammal 12:80 

muscle 13:138 

nose 13:396 

respiratory-system disorders 16:57- 
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snake 17:137 

speech 17:294 

turtle 18:388 

RESPIRATORY-SYSTEM DISORDERS 

16:57-59 

apnea 2:44 

asthma 2:217 

bronchitis 3:322 

cold, common 5:84 


croup 5:348 
decongestant drugs 6:52 
diseases, childhood 6:163 
diseases, occupational 6:164 
histoplasmosis 9:253 
hyaline membrane disease 9:394 
hyperventilation 9:413 
infectious diseases 10:147, 10:148 
influenza 10:151-152 
Legionnaires’ disease 11:233 
oxygen 14:167 
Silicosis 17:78-79 
smoke 17:132 
smoking 17:132-133 
tuberculosis 18:363-364 
RESTON (Virginia) 16:59 
RESTON, JAMES BARRETT 16:59 
RESTORATION 16:59 
art and architecture see ART 
CONSERVATION AND 
RESTORATION; HISTORIC 
PRESERVATION 
Charles Il, King of England, 
Scotland, and Ireland 4:264- 
265 
Clarendon, Edward Hyde, Ist Earl of 
5:32 
Clarendon Code 5:32 
English music 7:67 
Great Britain, history of 9:9 
Monck, George, lst Duke of 
Albemarle 13:29-30 
Pepys, Samuel 14:304-305 
RESTORATION DRAMA 16:59-60 
comedy 5:119 
Congreve, William 5:184-185 
drama 6:230 
English literature 7:60-61 
Etherege, Sir George 7:113 
Farquhar, George 7:216 
Rowe, Nicholas 16:184 
Wycherley, William 20:54 
RESURRECTION 16:60 
Ascension of Christ 2:180 
Bible 3:104 
Easter 6:315 
immortality 10:50-51 
Jesus Christ 10:351 
Osiris (Egyptian deity) 14:146 
RETAILING 16:60 
department store 6:92 
direct marketing 6:157 
Field (family) 7:256 
food industry 7:384-385 
mail-order business 12:54 
marketing 12:132 
Penney, J.C. 14:294 
Robinson-Patman Act 16:114 
supermarket 18:29 
Ward, Montgomery 19:257 
wholesaling 19:356 
RETARDATION, MENTAL see MENTAL 
RETARDATION 
RETARDED, EDUCATION OF THE see 
~ SPECIAL EDUCATION 
RETINA see EYE; EYE DISEASES 
RETINITIS PIGMENTOSA 
eye diseases 7:192 
RETIREMENT see PENSION; SOCIAL 
SECURITY 
RETROVIRUS 16:60-61 


AIDS 1:188 
cancer 4:97 
genetic diseases 8:207-208 
hepatitis 9:210 
immunity (biology) 10:52 
Kawasaki disease 11:28 
leukemia 11:258 
virus 19:217 
RETURN OF THE NATIVE, THE (novel) 
16:61 
REUNION 16:61 
REUTHER, WALTER P. 16:61 
REVELATION 16:61 
REVELATION, BOOK OF 16:61-62 
Aquinas, Saint Thomas 2:56 
Armageddon 2:129 
Bible 3:105 
Four Horsemen of the Apocalypse 
:13 


REVELS, HIRAM R. 16:62 
REVENUE SHARING 16:62 
REVERE, PAUL 16:62-63 
United States, history of the 19:52 
REVERSIBLE ANO IRREVERSIBLE 
PROCESSES 16:63 
REVISIONISM 
socialism 17:158 
REVIVALISM 16:63 
Moody, Dwight L. 13:64 
Shakers 17:18 
Stone, Barton Warren 17:381 
Sunday, Billy 18:25 
REVOLUTION 16:63-65 
anarchism 1:359 
political parties 15:100 
socialism 17:158 
syndicalism 18:79-80 
theorists 
Blanqui, Louis Auguste 3:172 
See also specific revolution names 
REVOLUTIONARY WAR see AMERICAN 
REVOLUTION 
REVOLUTIONS OF 1848 16:65 
Bakunin, Mikhail Aleksandrovich 
2:343 
Blanc, Louis 3:171 
Frankfurt Parliament 8:41 
Germany, history of 8:279 
Italy, history of 10:287 
Kossuth, Lajos 11:108 
Louis Philippe, King of France 
11:368 
Louis |, King of Bavaria 11:368 
Risorgimento 16:100 
REVOLVER 16:65-67 
Colt, Samuel 5: 110 
REVUE see MUSIC HALL, VAUDEVILLE, 
AND BURLESQUE; MUSICAL 
COMEDY 
REXROTH, KENNETH 16:67 
REYE’S SYNOROME 16:67 
REYKJAVIK (Iceland) 16:67 
REYMONT, WEAOYSLAW STANISLAW 
16:67 
REYNARD THE FOX (fables) 16:67 
REYNOLOS, SIR JOSHUA 16:67-68 
academies of art 1:64 
English art and architecture 7:50 
REYNOLDS, OSBORNE 16:68 
REZA SHAH PAHLAVI (1878-1944) 
16:68 


Asia 2:207 
RH FACTOR 16:68 
antibody 2:27 
pregnancy and birth 15:187 
RHAETIAN LANGUAGES see RHETO- 
ROMANCE LANGUAGES 
RHEA (mythology) 16:68 
RHEA (bird) 16:68-69 
RHEE, SYNGMAN 16:69 
Korean War 11:104, 11:106 
RHENIUM 16:69 
RHEOSTAT 16:69 
resistor 16:54 
RHESUS FACTOR see RH FACTOR 
RHESUS MONKEY 16:69-70 
RHETO-ROMANCE LANGUAGES 
Romance languages 16:144 
RHETORIC AND ORATORY 16:70 
Aristotle 2:115 
communication 5:129 
Demosthenes 6:80 
Gettysburg Address 8:289 
Quintilian 15:335-336 
RHETT, ROBERT BARNWELL 16:70 
RHEUMATIC FEVER 16:70-71 
arthritis 2:167 
collagen disease 5:89 
heart diseases 9:178 
RHEUMATISM 16:71 
RHEUMATOID ARTHRITIS 
arthritis 2:168 
collagen disease 5:89 
RHINE, J. B. 16:71 
parapsychology 14:241 
RHINE RIVER 16:71-72 
Germany 8:274 
Main River 12:55 
shipping 17:52 
RHINELAND (Germany) 16:72 
RHINITIS 16:72 
RHINOCEROS 16:72-73 
Baluchitherium 2:364 
horn (biology) 9:302, 9:303 
perissodactyl 14:314-315 
RHIZOBIUM 
nitrogen cycle 13:344 
RHIZOPODA 16:73 
Difflugia 6:139 
RHODE ISLAND 16:73-77 
cities see specific city names 
cultural activities and historic sites 
Newport Jazz Festival 13:315 
economic activity 16:74, 16:76 
education 16:74 
flag 16:74 
government and politics 16:74, 
16:76 
history 16:76-77 
Coddington, William 5:77-78 
Dorr’s Rebellion 6:214 
Williams, Roger 19:370 
land and resources 16:73, 16:74 
map 16:75 
people 16:73-74 
Narragansett 13:195 
rivers, lakes, and waterways 16:73 
Narragansett Bay 13:195 
seal, state 16:74 
vegetation and animal life 16:73 
RHODES (Greece) 16:77 
Seven Wonders of the World 16:4/2 
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RHODES, CECIL JOHN 16:77-78 
RHDOES SCHOLARSHIPS 16:78 
RHODESIA see ZIMBABWE 
RHOOIUM 16:78 
RHODODENDRON 16:78 
azalea 2:314 
RHODONITE 16:78 
RHODOPHYTA see ALGAE—red algae 
RHOMBOHEDRAL SYSTEM see 
___HEXAGONAL SYSTEM 
RHONE RIVER 16:78-79 
RHUBARB 16:79 
vegetable 19: 134 
RHYME 
versification 19:159 
RHYOLITE 16:79 
RHYS, JEAN 16:79 
RHYTHM 16:79 
African music 1:159-160 
eurhythmics 7:127 
music 13:146 
syncopation 18:79 
RHYTHM AND BLUES 16:79-80 
rock music 16:115-116 
Waters, Muddy 19:290 
RIABOUCHINSKA, TATIANA 16:80 
RIBAUT, JEAN 16:80 
RIBBENTROP, JOACHIM VON 16:80 
RIBBON WORM 
invertebrate 10:203 
RIBERA, JUSEPE DE 16:80-81 
RIBOFLAVIN (vitamin B2) 
vitamins and minerals 19:219, 
19:220 
RIBOSOME 16:81 
cell 4:213 
RICAROO, DAVID 16:81 
economics 6:331-332 
environmental movements 7:75 
free trade 8:54 
Marxism 12:152, 12:153 
RICCI, MATTEO 16:81 
RICE 16:81-83 
cultivation 
Asia 2:198, 2:199, BANG) 
farms and farming 7:215 
Vietnam 19:19] 
grass 8:405 
wild rice 19:359-360 
RICE, ELMER 16:83 
RICE, GRANTLAND 16:83 
RICE UNIVERSITY 16:83 
RICH, AORIENNE 16:83 
RICHARO, GABRIEL 16:83 
RICHARO, MAURICE 16:83-84 
RICHARD II (play) 16:84 
RICHARD III (play) 16:84 
RICHARD |, KING DF ENGLANO 16:84 
RICHARD 11, KING OF ENGLAND 16:84- 


85 
RICHARD 11, KING OF ENGLAND 16:85 
Woodville, Elizabeth 19:413 
RICHARD THE LION-HEARTED (Richard 
Coeur de Lion) see RICHARD |, 
KING OF ENGLAND 
RICHARDS, BDB 16:85 
RICHARDS, I. A. 16:85 
New Criticism 13:273 
RICHARDS, SIR WILLIAM BUELL 16:85 
RICHARDSON, ELLIOT L. 16:85-86 
RICHARDSON, HENRY HDBSON 16:86 


American art and architecture 1:301 
RICHAROSON, SIR RALPH 16:86 
RICHARDSON, SAMUEL 16:86-87 

English literature 7:61 
RICHARDSON, TONY 16:87 
RICHELIEU, ARMAND JEAN DU 

PLESSIS, CAROINAL ET DUC DE 
16:87 

Louis XIll, King of France 11:370 

Marie de Médicis 12:126 
RICHLER, MORDECAI 16:87 

Canadian literature 4:89-90 
RICHMOND (Virginia) 16:87 

Civil War, U.S. 5:27 

Confederate States of America 5:173 

State Capitol 1:300 
RICHTER, HANS 16:88 
RICHTER, JOHANN PAUL FRIEORICH 

16:88 
RICHTER, SVIATOSLAV 16:88 
RICHTER SCALE 16:88 
RICHTHOFEN, MANFRED, FREIHERR 
VON 16:88 
RICKENBACKER, EOOIE 16:88-89 
RICKETS 16:89 
RICKETTSIA 16:89 

diseases, animal 6:162 

Q fever 15:312 
RICKEY, BRANCH 16:89 
RICKOVER, HYMAN 16:89 

Nautilus 13:217 
RICO ACT 16:89 
RIDDLE 16:89 
RIDE, SALLY 16:89-90 

astronaut 2:223 
RIOGWAY, MATTHEW B. 16:90-91 

Korean War 11:106 
RIOING 16:90-91 

saddle 16:233-234 

Steinkraus, Bill 17:357 
RIDLEY, NICHOLAS 16:91 
RIOLEY TURTLE 16:91 
RIEFENSTAHL, LENI 16:91 

documentary 6:181 
RIEL, LDUIS 16:91 

Canada, history of 4:82 

Fitzpatrick, Sir Charles 7:314 
RIEMANN, GEORG FRIEDRICH 

BERNHARD 16:91 
RIEMENSCHNEIDER, TILMAN 16:91-92 
RIENZD, COLA O1 16:92 
RIESMAN, DAVID, JR. 16:92 
RIF 16:92 
RIFLE 16:92-94 

Browning, John Moses 3:334 

firearms 7:289, 7:290 

recoilless rifle 15:405-406 

shooting (sport) 17:57 
RIFT VALLEY FEVER see VIRUS 
RIFT VALLEYS 16:94 

Atlantic Ocean 2:239 

Great Rift Valley 9:15 

plate tectonics 15:57 
RIGA (Latvia) 16:94 
RIGGING (sailing) see SHIP—sails and 


rigging 
RIGHT OF ASYLUM 16:94-95 
refugee 16:9 
RIGHT TO BEAR ARMS 16:95 
RIGHT TO DIE see EUTHANASIA 
RIGHT-HANDEDNESS see HANDEDNESS 


RIGHT-TO-LIFE MOVEMENT see 
ABORTION 
RIGHT OF SEARCH 16:95 
RIGHT-TD-WDRK LAWS 16:95 
union shop 19:5 
RIGHT TRIANGLE see TRIANGLE—right 
triangle 
RIGHTS see ANIMAL RIGHTS; 
CHILDREN’S RIGHTS; CIVIL 
RIGHTS; GAY ACTIVISM; HUMAN 
RIGHTS 
RIIS, JACOB AUGUST 16:95 
RIJEKA (Yugoslavia) 16:95-96 
RILEY, JAMES WHITCOMB 16:96 
RILKE, RAINER MARIA 16:96 
German literature 8:262 
RIMBAUD, ARTHUR 16:96 
Verlaine, Paul 19:150-151 
RIME OF THE ANCIENT MARINER, THE 
(poem) 16:96-97 
albatross 1:234 
Coleridge, Samuel Taylor 5:87 
James, Thomas 10:310 
Lyrical Ballads 11:414 
RIMINI (Italy) 16:97 
RIMMER, WILLIAM 16:97 
RIMSKY-KORSAKOV, NIKOLAI 
ANDREYEVICH 16:97 
Russian music 16:216, 16:2/7 
RINDERPEST 
diseases, animal 6:162 
RINDISBACHER, PETER 
Canada, history of 4:80 
RINFRET, THIBAUDEAU 16:97 
RING (mathematics) 
torus 18:298 
RING OF FIRE 16:97 
earthquakes 6:311 
RING OF THE NIBELUNG, THE see 
WAGNER, RICHARD 
RINGLING (family) see CIRCUS 
RINGTAIL MONKEY see CAPUCHIN 
RINGWORM 16:98 
diseases, animal 6:162 
skin diseases 17:107 
RIO OE JANEIRO (Brazil) 16:98 
carnival 4:142, 4:143 
Mardi Gras 12:122 
RIO OE LA PLATA 16:98 
RIO GRANDE 16:99 
New Mexico 13:289 
RIOPELLE, JEAN PAUL 16:99 
Canadian art and architecture 4:88 
RIDT (law) 16:99 
RIP VAN WINKLE 16:99 
RIPLEY, GEORGE 16:99 
transcendentalism 18:317 
RISI, NANNA 
Feuerbach, Anselm 7:25] 
RISORGIMENTO 16:99-100 
Alfieri, Vittorio 1:258 
Cavour, Camillo Benso, Conte di 
4:206-207 
Garibaldi, Giuseppe 8:173-174 
Italy, history of 10:287 
Mazzini, Giuseppe 12:208-209 
Savoy (dynasty) 16:317 
Victor Emmanuel ll, King of Italy 
19:167-168 
RITCHIE (family) 16:100 
RITES AND OBSERVANCES see specific 


religion names 
RITES OF PASSAGE see PASSAGE, 
RITES OF 
RITSCHL, ALBRECHT 16:100 
RITSOS, YANNIS 16:100 
RITTENHOUSE, DAVID 16:100 
RIVER AND STREAM 16:100-102 
alluvial fans 1:280-281 
dredging 6:238-239 
estuary 7:111-112 
fall line 7:20] 
floodplain 7:343-344 
floods and flood control 7:345 
habitat 9:101 
ice, river and lake 10:6-7 
landform evolution 11:156 
levee 11:259 
meander, river 12:210-211 
oxbow lake 14:163 
river delta 16:103 
shipping 17:52 
water quality 19:277 
water resources 19:278 
water supply 19:279 
waterfali 19:287-288 
See also subheading rivers, lakes, 
and waterways under specific 
country names; specific river 
names 
RIVER BLINONESS 16:102-103 
filariasis 7:263 
RIVER DELTA 16:103 
RIVERA, OIEGD 16:103-104 
RIVERA, FRUCTUOSO 16:104 
RIVERBOATS see SHOWBOATS 
RIVERS, LARRY 16:104 - 
RIVERS, W. H. R. 
anthropology 2:21 
RIVERSIDE (California) 16:104 
RIVIERA (France and Italy) 16:104-105 
Céte d’Azur 5:294 
Nice (France) 13:324-325 
RIYAOH (Saudi Arabia) 16:105 
RNA see GENE 
ROACH see COCKROACH 
ROACH, MAX 16:105 
ROAORUNNER 16:105 
ROAOS AND HIGHWAYS 16:105-108 
automotive industry 2:300 
Brazil 3:288 
Camino Real 4:59 
civil engineering 5:4-5 
history 
National Road 13:211 
Wilderness Road 19:362 
Interstate Highway System 10:195 
Pan American Highway 14:214 
Roman roads 16:142- 143 
tar, pitch, and asphalt 18:116 
traffic control 18:313 
transportation 18:325, 18:326, 
18:327 
ROANOKE (Virginia) 16:108 
ROANOKE COLONY 16:108 
Dare, Virginia 6:17 
North Carolina 13:377 
Raleigh, Sir Walter 15:38 
RDB RDY 16:108 
RDBBE-GRILLET, ALAIN 16:108 
ROBBER SYNOD see EPHESUS, 
COUNCIL OF 
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ROBBERY 16:108 frost action 8:101 ROCKET (locomotive) 16:119 Pikes Peak 15:14 

ROBBINS, HAROLO 16:108 geochemistry 8:222-223 ROCKETS ANO MISSILES 16:119-126 Teton Range 18:194 

ROBBINS, JEROME 16:108-109 gravel 8:411 antiaircraft systems 2:22-23 Wasatch Range 19:262 
Afternoon of a Faun, The 1:168 igneous rock 10:30-33 antiballistic missile 2:23 ROCOCO MUSIC 16:129 
New York City Ballet 13:303 lava 11:200 Ariane (rocket) 2:111 ROCOCO STYLE 16:129-131 


ROBERT, HUBERT 16:109 

ROBERT GUISCARD 16:109 

ROBERT |, KING OF SCOTLANO (Robert 
the Bruce) 16:109 

RDBERTS, FREOERICK SLEIGH, 1ST 
EARL ROBERTS OF KANOAHAR 
16:109 

ROBERTS, ORAL 16:109-110 

RDBERTS, OWEN J. 16:110 

ROBERT'S RULES OF ORDER see 
PARLIAMENTARY PROCEDURE 

ROBERTSON, JAMES 16:110 

RDBERTSON, OSCAR 16:110 

basketball 2:4/0 

ROBERTSON, PAT 16:110 

RDBESON, PAUL 16:110 

ROBESPIERRE, MAXIMILIEN 16:110- 
111 

French Revolution 8:81, 8:82 
ROBIE HOUSE (Chicago) 


American art and architecture 1:302 


ROBIN 16:111 

ROBIN GOODFELLOW see PUCK 

ROBIN HOOD 16:111 

ROBINSON, BROOKS 16:111-112 

ROBINSON, CHARLES 16:112 

ROBINSON, EDDIE (football coach) 
16:112 

ROBINSON, EDWARD G. (actor) 16:112 

ROBINSON, EDWIN ARLINGTON 16:112 

ROBINSON, FRANK 16:112 


ROBINSON, HENRY PEACH 16:112-113 


ROBINSON, JACKIE 16:113 
African Americans 1:150 
baseball 2:404 
Rickey, Branch 16:89 
ROBINSON, JOHN 16:113 
ROBINSON, LENNOX 16:113 
ROBINSON, SUGAR RAY 16:113-114 
boxing 3:26] 
ROBINSON CRUSOE (novel) 16:114 
Defoe, Daniel 6:59 
ROBINSON-PATMAN ACT 16:114 
ROBOT 16:114 
artificial intelligence 2:175 
assembly line 2:214 
automation 2:293 
computer 5:152, 5:156 
manufacturing, history of 12:109 
RDCA, JULIO A. 16:114 
ROCARD, MICHEL 16:114 
ROCHAMBEAU, JEAN BAPTISTE 
DONATIEN DE VIMEUR, COMTE 
OE 16:114 
ROCHDALE SOCIETY OF EQUITABLE 
PIONEERS 
cooperative 5:241 
ROCHE, KEVIN 16:114-115 
ROCHE’S LIMIT 16:115 
ROCHESTER (Minnesota) see MAYO 
CLINIC 
ROCHESTER (New York) 16:115 
RDCK 16:115 
amphibole 1:350-351 
cobble 5:72 
foliation 7:371 


metamorphic rock 12:289-290 
meteor and meteorite 12:293-294 
mineral 12:376 
mining and quarrying 12:379-382 
Moon 
Apollo program 2:46, 2:47 
oxide minerals 14:165 
paleomagnetism 14:203-204 
petroleum 14:344 
petrology 14:351 
radiometric age-dating 15:369-370 
sedimentary rock 16:383-385 
stratigraphy 17:391 
tunnel 18:374 
vein deposit 19:137 
waterfall 19:287-288 
weathering 19:303 
ROCK CLIMBING see MOUNTAIN 
CLIMBING 
ROCK OF GIBRALTAR 
Gibraltar 8:30] 
ROCK MUSIC 16:115-118 
American music 1:325 
Beatles, The 3:24 
Bee Gees, The 3:37 
Berry, Chuck 3:91 
Bowie, David 3:257 
Brown, James 3:331 
Clapton, Eric 5:31 
counterculture 5:301 
Doors, The 6:211 
Grateful Dead, The 8:410 
ground bass 9:59 
Hendrix, Jimi 9:202 
Holly, Buddy 9:272 
jazz 10:339 
Jefferson Airplane 10:342 
John, Elton 10:368 
Joplin, Janis 10:389 
King, B. B. 11:69 
Motown 13:107 
New Wave 13:293 
Presley, Elvis 15:21] 
rhythm and blues 16:80 
Rolling Stones, The 16:137 
salsa 16:260 
Springsteen, Bruce 17:318 
Talking Heads 18:100 
Who, The 19:356 
Wonder, Stevie 19:406 
Woodstock Festival 19:413 
ROCK PAINTING 
African art 1:151 
African prehistory 1:162 
Lascaux (France) 11: /80-181 
Les Combarelles (France) 11:253 
prehistoric art 15: 190-193 
writing systems, evolution of 20:50 
ROCK SALT see SALT (sodium chloride) 
ROCKEFELLER (family) 16:118 
Rockefeller, Nelson A. 16:/78-119 
Rockefeller Center 16:119 
Rockefeller Foundation 16:119 
ROCKEFELLER, NELSON A. 16:118-119 
ROCKEFELLER CENTER 16:119 
ROCKEFELLER FOUNOATION 16:119 


arms control 2:136 
astronautics 2:223 
Atlas (missile) 2:241-242 
bazooka (rocket launcher) 3:16 
BMEWS (missiles) 3:187-188 
cruise missile 5:349-350 
Delta (rocket) 6:71 
flight 7:342 
guidance and control systems 9:78 
history 
Goddard, Robert 8:338-339 
Obert, Hermann 14:23-24 
jet propulsion 10:352-353 
Jet Propulsion Laboratory 10:353 
Jupiter (rocket) 10:413 
launch centers 
Baikonur Cosmodrome 2:340 
Kapustin Yar 11:21 
Kennedy Space Center 11:39 
space programs, national 17:253, 
17:255-256 
Vandenberg Air Force Base 19:121 
White Sands Missile Range 
19:352 
missiles, ballistic 16:121-122 
Minuteman missile 12:391 
MIRV missile 12:394 
MX missile 13:167 
naval vessels 13:220-221 
navy 13:227-228 
Polaris 15:92 
Poseidon 15:147-148 
Thor 18:235-236 
Trident 18:338-339 
V-2 19:106 
missiles, tactical 16:/2/-123 
Sidewinder 17:68 
surface-to-air missile 18:36 
National Aeronautics and Space 
Administration 13:200-201 
nuclear strategy 13:413-415 
propulsion 16:124-126 
plasma physics 15:53 
rocket planes 
V-1 (Germany) 19:106 
rocket, sounding 17:208 
satellite, artificial 16:302-303 
Titan (rocket) 18:265 
tracking station 18:311 
See also SPACE EXPLORATION; 
SPACE PROGRAMS, NATIONAL 
ROCKFORO (Illinois) 16:127 
ROCKINGHAM, CHARLES WATSON- 
WENTWORTH, 20 MARQUESS OF 
16:127 
ROCKNE, KNUTE 16:127 
ROCKWELL, NORMAN 16:127 
ROCKY MOUNTAIN SPOTTED FEVER 
16:127-128 
ROCKY MOUNTAINS 16:128-129 
Brooks Range 3:329 
Canada 4:68 
Continental Divide 5:227 
map 16:129 
mountain men 13:113 
North America 13:363 


antique collecting 2:33 
architecture 2:92-93, 2:94 
art 2:153-154 
Canadian art and architecture 4:86 
cathedrals and churches 4:190 
classical period in music 5:36 
Couperin, Frangois 5:303 
colonial styles in North America 5:97 
France 
Boucher, Frangois 3:250-251 
Clodion 5:55 
Cotte, Robert de 5:295 
Fragonard, Jean Honoré 8:17-18 
French art and architecture 8:64 
Lancret, Nicolas 11:153 
Lemoyne, Jean Baptiste 11:238- 
239 


Meissonnier, Juste Auréle 12:244- 


Moreau (family) 13:76 
furniture 8: 128 
Germany 
Cuvilliés, Frangois 5:381 
Great Britain 
Chelsea ware 4:283 
Chippendale, Thomas 4:362 
English art and architecture 7:50 
Georgian style 8:248-249 
interior design 10:184 
painting 14:187 
Russian art and architecture 
Rastrelli, Bartolommeo Francesco 
15:391 
Scandinavian art and architecture 
16:323 
sculpture 16:365 


RODCHENKO, ALEKSANOR 


MIKHAILOVICH 16:131 


ROOENT 16:131-132 


agouti 1:174 
beaver 3:27-28 
capybara 4:122 
cavy 4:207 
chipmunk 4:362 
diseases 

bubonic plague 3:346-347 
dormouse 6:213-2/4 
false paca 7:203 
flying squirrel 7:367-368 
gopher 8:361-362 
guinea pig 9:83 
hamster 9:125 
jerboa 10:344 
kangaroo rat 11:11-12 
lemming 11:238 
marmot 12:134 
mouse 13:/14-115 
muskrat 13:/62 
nutria 14:12 
paca 14:17] 
pocket gopher 15:77 
porcupine 15:132-133 
rat 15:39] 
springhare 17:318 
squirrel 17:321-322 
teeth 18:148 


vole 19:227 
ROOEO 16:132 
RODGERS (family) 16:132-133 
ROOGERS, RICHARO 16:133 
ROOIN, AUGUSTE 16:133 
Balzac 2: 156-157 
Bourdelle, Emile Antoine 3:253 
bronzes 3:327 
Calais (France) 
Burghers of Calais, The 4:19 
sculpture 16:366 
ROEv. WADE ANO DOE v. BOLTON 
16:133-134 
abortion 1:54 
privacy, invasion of 15:235 
ROEHM, ERNST 16:134 
ROEMER, OLAUS 
light 11:289 
ROENTGEN, WILHELM CONRAD 16:134 
chemistry, history of 4:298 
radiology 15:367 
X rays 20:62, 20:63 
ROETHKE, THEODORE 16:134 
ROGER II, KING DF SICILY 16:134 
ROGERS, CARL 16:134-135 
humanistic psychology 9:371 
psychology, history of 15:274 
ROGERS, GINGER 16:135 
Astaire, Fred 2:216 
film, history of 7:269 
ROGERS, JOHN (clergyman) 16:135 
ROGERS, JOHN (sculptor) 
American art and architecture 1:303 
ROGERS, ROBERT 16:135 
ROGERS, THOMAS 
locomotive 11:338 
ROGERS, WILL 16:135 
ROGERS, WILLIAM P. 16:135 
ROGET'S THESAURUS see THESAURUS 
ROH TAE WOO 16:135 
ROHLFS, CHRISTIAN 16:135-136 
ROHM, ERNST see ROEHM, ERNST 
ROLAMITE 16:136 
ROLANO 16:136 
chansons de geste 4:256 
ROLAND DE LA PLATIERE, JEANNE 
MANON PHLIPON 16:136 
ROLE 16:136 
sociology 17:164 
status 17:349 
ROLFE, JOHN 16:136 
Pocahontas 15:76-77 
ROLLER BEARING 
bearing 3:23, 3:24 
ROLLER OERBY 16:136 
ROLLER SKATING 16:137 
roller derby 16:136 
skateboarding 17:99-100 
ROLLING STONES, THE (music group) 
16:137 
ROLLS-ROYCE 16:137 
ROLVAAG, OLE EDVART 16:137 
ROM (read-only memory) 
computer 9:148, 5:151, 5:154, 5:161 
ROMAINE 
vegetable 19: 133 
ROMAN ART AND ARCHITECTURE 
16:137-140 
Apollodorus of Damascus 2:48-49 
arch and vault 2:72 
architecture 2:89-90 


Vitruvius 19:222 
art 2:148-149 
atrium 2:255 
basilica 2:406-407 
bronzes 3:325, 3:326 
Colosseum 5:109-110 
decorative arts 16:140 
dome 6:199 
furniture 8:125-126 
iconography 10:21 
interior design 10:183 
Italian art and architecture 10:269 
mosaic 13:90 
painting 14:185 
Pantheon 14:22]-222 
paving, mosaic, and stuccowork 
16: 140 
Pompeii 15:120-121 
portrait sculpture 16: 139 
portraiture 15:139 
sculpture 16:139-140, 16:362-363 
technology, history of 18: 143 
temple 18:170 
tomb 18:284 
wall painting 16:140 
See also BYZANTINE ART AND 
ARCHITECTURE; ROMANESQUE 
ART AND ARCHITECTURE 
ROMAN CANDLE 
fireworks 7:290 
ROMAN CATHOLIC CHURCH 16:141 
Argentina 2:107 
artificial insemination 2:174 
birth control 3:152 
breviary 3:299 
calendar 4:24-25 
Canada 
Laval, Francois de 11:200 
Léger, Paul Emile 11:232 
canon law 4:108-109 
canonization 4:109 
cantor 4:111 
Cardinals, College of 4:132 
cathedrals and churches 4:187-190 
catholic 4:194 
celibacy 4:210 
Christianity 4:377 
conciliarism 5:168 
concordat 5:168 
confession 5:174 
confirmation 5:174-175 
council, ecumenical 5:299 
Counter-Reformation 5:300-301 
Jesuits 10:349 
creed 5:324 
Curia, Roman 9:374 
divorce 6:175 
doctrines 
Assumption of Mary 2:215 
grace 8:387 
Immaculate Conception 10:48 
incarnation 10:64 
purgatory 15:302 
Stations of the cross 17:347 
Summa Theologiae 18:17 
Trent, Council of 18:335 
Eastern Rite churches 6:317 
ecumenical movement 6:337 
education 
private schools 15:236 
theological seminaries 18:218 


ROMANESQUE ART AND ARCHITECTURE 


encyclical 7:28 
England 
Oates, Titus 14:22 
excommunication 7:167 
Fathers of the Church 7:221 
France 
Jansenism 10:314 
Teilhard de Chardin, Pierre 18:/5/ 
Gallicanism 8:151 
Germany 
Dollinger, Ignaz von 6:196 
Nicholas of Cusa 13:325 
Ratzinger, Joseph 15:393 
Great Britain 
Campion, Saint Edmund 4:62 
Catholic Emancipation 4:194 
Lollards 11:346-347 
Manning, Henry Edward 12:103 
Mary |, Queen of England 12:155 
Newman, John Henry 13:315 
Test Acts 18:193 
heresy 9:219-220 
Hungary 
Mindszenty, Jozsef 12:371 
Index 10:68-69 
India 
Teresa, Mother 18: 187 
indulgences 10:135 
infallibility 10:143 
Inquisition 10:163-164 
investiture controversy 10:206-207 
Ireland 
Malachy, Saint 12:63-64 
O'Connell, Daniel 14:53 
Lateran councils 11:184 
Latin America 
liberation theology 11:268 
liturgy 11:325 
Mass 12:167 
Lord’s Prayer 11:360 
Mary 12:154 
Middle Ages 12:342-343 
ministry, Christian 12:382 
modernism 13:10 
Northern Ireland 13:385-386 
Orthodox church 14:143 
Pelagianism 14:287 
Poland 
Wyszynski, Stefan 20:60 
pope see PAPACY; specific pope 
names 
Reformation 16:5-7 
religious orders 16:25 
monasticism 13:29 
nun 14:6 
rosary 16:171 
sacraments see SACRAMENT 
Schism, Great 16:330-331 
Scotland 
Margaret of Scotland, Saint 
12:123 
Mary, Queen of Scots 12: 155-156 
Ninian, Saint 13:341 
Spain, history of 17:271-273 
suicide 18:10 
Switzerland 
Kiing, Hans 11:116 
theology 
Aquinas, Saint Thomas 2:56 
Rahner, Karl 15:373 
tithe 18:266 


eS ps) 


ultramontanism 18:409 
United States 
Cabrini, Saint Frances Xavier 4:7 
Day, Dorothy 6:32 
Duchesne, Saint Rose Philippine 
6:258 
Gibbons, James 8:299 
Hecker, Isaac Thomas 9:186 
Hughes, John Joseph 9:349 
Knights of Columbus 11:87 
Lamy, Jean Baptiste 11:152 
Lathrop, Rose Hawthorne 11:185 
McCloskey, John 12:9 
Merton, Thomas 12:274 
Neumann, Saint John 
Nepomucene 13:261 
O'Connor, John J. 14:54 
Seton, Saint Elizabeth Ann Bayley 
16:409 
Sheen, Fulton J. 17:29 
Spellman, Francis Joseph 17:298 
United States, history of the 
19:62, 19:64 
Vatican City 19: 128 
Vatican Council, First 19:128 
Vatican Council, Second 19:129 
See also CHRISTIANITY —early 
Christian church 
ROMAN DE LA ROSE, LE (poem) 
16:141-142 
ROMAN EMPIRE see BYZANTINE 
EMPIRE; ROME, ANCIENT 
ROMAN LAW 16:142 
civil law 5:5, 5:6 
Justinian Code 10:414 
law 11:202 : 
law, history of 11:204 
sumptuary laws 18:18 
ROMAN MYTHOLOGY see MYTHOLOGY 
ROMAN NUMERALS see NUMERAL 
ROMAN ROADS 16:142 
roads and highways 16:105-106 
ROMAN SENATE see SENATE, ROMAN 
ROMANCE 16:143 
Cartland, Barbara 4:161 
courtly love 5:306 
novel 13:401 
Scudéry, Madeleine de 16:361 
ROMANCE LANGUAGES 16:143-145 
French 16:143, 16:144 
African literature 1:156-157 
historical linguistics 9:254 
Italian 16:143, 16:144 
Latin language 11:195 
linguistics 11:306, 11:308, 16:144- 
145 
Portuguese 16:143, 16:144 
African literature 1:157 
Romanian 16:143, 16:144 
Spanish 16:143, 16:144 
ROMANESQUE ART ANO 
ARCHITECTURE 16:145-148 
American art and architecture 1:301 
arch and vault 2:72 
architecture 2:91 
art 2:149 
Byzantine art and architecture 
3:411-414 
cathedrals and churches 4: 188 
clerestory 5:44 
costume 5:286-287 


356 ROMANIA 


enamel 7:26-27 


Flemish art and architecture 7:340, 


7:341 
France 16:145-146, 16:147 
French art and architecture 8:62 
Gislebertus 8:312 
furniture 8:126 


German art and architecture 8:253 


Germany 16:146 
Ottonian art and architecture 
14:158 
Great Britain 16:146 
iconography 10:21-22 
illuminated manuscripts 10:43 
Italy 16:146, 16:147 
Italian art and architecture 
10:269, 10:270 
Norman architecture 13:358 
Portuguese art and architecture 
15:145-146 
sculpture 16: 364 
Spain 16:145, 16: 148 
Spanish art and architecture 
17:277-278 
tapestry 13:114 
ROMANIA 16:148-152 
agriculture 16:151 
arts 16:150 
cities see specific city names 
civil law 5:5 
climate 16:149 
dance 6:8 
hora 9:298 
economic activity 16:149-150 
education 16:150 
flag 16:149 
government 16:149, 16:151 
history 16:151-152 
Antonescu, lon 2:36 
Balkan Wars 2:349-350 
communism see COMMUNISM— 
Romania 
Cuza, Alexandru lon 5:382 
European prehistory 7:147 
Iron Guard 10:241 
Little Entente 11:324 
World War | 20:17 
World War Il 20:30, 20:43 
land and resources 16:148-149 
languages 16:149 
Romance languages 16:144 
literature 16:150 
map 16:150 
Neolithic Period 13:242 
people 16:149-150 
regions 


Moldavia (historical region) 13:16 


Walachia 19:242 


rivers, lakes, and waterways 16:149 


vegetation and animal life 16:149 
ROMANIAN LANGUAGE see ROMANCE 
LANGUAGES 
ROMANIAN LITERATURE see 
ROMANIA—literature 
ROMANOV (dynasty) 16:152 
Michael, Tsar of Russia 12:324 
Time of Troubles 18:257 
ROMANS, EPISTLE TO THE 16:152 
Paul, Saint 14:270-271 
ROMANTICISM (art) 16:152-153 


American art and architecture 1:305 


art 2:155 

Blake, William 3:170-171 

Bonington, Richard Parkes 3:216 

Delacroix, Eugene 6:62 

English art and architecture 7:50- 
51 

French art and architecture 8:65 

Friedrich, Caspar David 8:90, 8:255 

Fuseli, Henry 8:132 

German art and architecture 8:255 

iconography 10:22 

painting 14:187 

Prud’hon, Pierre Paul 15:260 

Scandinavian art and architecture 
16:324 

sculpture 16:366 


ROMANTICISM (literature) 16:153-154 


American literature 1:316-317, 
16:154 
autobiography 2:291 
Danish literature 6:12 
Don Juan (legend) 6:206 
English literature 7:62-63, 16:153 
Blake, William 3:170-171 
Coleridge, Samuel Taylor 5:87 
Godwin, William 8:340 
Gray, Thomas 8:415 
Hunt, Leigh 9:382 
Keats, John 11:30-31 
Lamb, Charles 11:149-150 
Lyrical Ballads 11:414-415 
Scott, Sir Walter 16:357-358 
Shelley, Percy Bysshe 17:33-34 
Wordsworth, William 20: 3-4 
fairy tale 7:199 
French literature 16:154 
Chateaubriand, Francois René, 
Vicomte de 4:276 
Dumas, Alexandre (1802-1870) 
6:264 


Hugo, Victor 9:350 
Mérimée, Prosper 12:272 
Musset, Alfred de 13:163 
Villiers de L’lsle-Adam, Philippe 
19:203 
German literature 16:153 
Eichendorff, Joseph, Freiherr von 
6:373 
Goethe, Johann Wolfgang von 
8:341-342 
Hoffmann, Ernst Theodor 
Amadeus 9:264 
Novalis 13:401 
Schlegel, August Wilhelm von 
16:332 
Schlegel, Friedrich von 16:333 
Sturm und Drang 17:405 
Tieck, Ludwig 18:251 
Gothic romance 8:376 
Polish literature 
Mickiewicz, Adam 12:334 
Russian literature 
Pushkin, Aleksandr 15:304 
Spanish literature 17:283 
Zorrilla y Moral, José 20:125 


ROMANTICISM (music) 16:154-155 


Berlioz, Hector 3: 86-87 

German and Austrian music 8:259 
Mendelssohn, Felix 12:257-258 
music 13:148-149 

opera 14:103 


orchestra and orchestration 14:117- 


Rachmaninoff, Sergei 15:343 
Schumann, Robert 16:342-343 
Sibelius, Jean 17:65 

Strauss, Richard 17:392-393 


ROMANY LANGUAGE see INDO-IRANIAN 


LANGUAGES 


ROMBERG, SIGMUND 16:155 
ROME (Italy) 16:155-157 


art and architecture 
academies of art 1:64 
architecture 2:93 
Bramante, Donato 3:277-278 
Fontana, Domenico 7:381 
Italian art and architecture 

10:271-272 

Maderno, Carlo 12:33 
Mannerism 12:101-102 
Michelangelo 12:325 
Raphael 15: 388-389 
Trevi Fountain 18:336 

Europe 7:138 

history 16:155, 16:157 
for history prior to AD 476 see 

ROME, ANCIENT 

Italy, history of 10:285 
Rienzo, Cola di 16:92 
World War Il 20:36 

map 16:156 

music 
Italian music 10:276-277 

Vatican City 19: 128 


ROME (New York) 16:157 
ROME, ANCIENT 16:157-163 


Actium 1:81 
Aetius, Flavius 1:119 
Agricola, Gnaeus Julius 1:175 
agriculture, history of 1:176 
Alaric |, King of the Visigoths 1:223 
anti-Semitism 2:35 
Antony, Mark 2:36-37 
archaeology 2:79-80 
army 2:138 
legion, Roman 11:233 
art and architecture see ROMAN ART 
AND ARCHITECTURE 
bath 3:5 
bridge (engineering) 3:303, 3:304 
Brutus, Marcus Junius 3:343 
caesar 4:12 
Caesar, Gaius Julius 4:12-14 
calendar 4:24-25 
Capitoline Hill 4:119-120 
Caracalla, Roman Emperor 4:122 
Carthage 4: 158-159 
catacombs 4:180- 181 
Cato, Marcus Porcius (Cato the Elder 
and Younger) 4:195 
Celts 4:221-222 
Christianity 4:378 
Cicero, Marcus Tullius 4:390 
Cinna, Lucius Cornelius 4:395 
civil law 5:5 
classicism 5:36 
coins 16:16] 
Colosseum 5:109- 110 
Constantine |, Roman Emperor 
5:203, 5:204 
cosmetics 5:273 
costume 2:286, 5:284 


shoe 17:54, 17:55 
Tyrian purple 18:400 
crucifixion 5:348-349 
drama see DRAMA; THEATER, 
HISTORY OF THE 
Drusus (family) 6:251-252 
education 6:343 
emperors (table) 16:163 
See also specific emperor names 
engineering 7:41 
aqueduct 2:55 
viaduct 19:163 
wagon 19:240 
water supply 19:281 
erotica 7:98 
Etruscans 7:121-123 
Fabius (family) 7:194 
fasces 7:217 
fortification 7:412 
forum 7:415 
France, history of 8:25 
Gaul 8:184 
Germany, history of 8:274 
gladiators 8:316 
glassware, decorative 8:323 
Goths 8:376 
government 
consul 5:224 
Senate, Roman 16:396-397 
tribunes 18:337-338 
triumvirate 18:345 
Gracchus (family) 8:387 
Great Britain, history of 9:4 
Greece, ancient 9:27 
Hannibal 9:130 
Herculaneum 9:216-217 
Hermetic literature 9:221 
historians 
Gibbon, Edward 8:298-99 
Livy 11:328 
Plutarch 15:73 
Polybius 15:114 
Sallust 16:258 
Suetonius 18:3 
Tacitus, Cornelius 18:91 
Horatius 9:298 
house (in Western architecture) 
9:324-325 
imperialism 10:55 
Italy, history of 10:285 
Jesus Christ 10:349-352 
Jews 10:358 
Josephus, Flavius 10:394 
Zealots 20:105-106 
knight 11:86 
Latin language 11:194-195 
law see ROMAN LAW 
literature see LATIN LITERATURE 
Lupercalia 11:402 
map of Rome and its provinces 
16:159 
mathematics, history of 
numeral 14:5 
medicine, history of 12:230-231 
Metellus Pius, Quintus Caecilius 
12:293 
Mithradates VI, King of Pontus 
12:411 
mythology 13:177-178 
oracle 14:113 
Ostia 14:150 


ROZELLE, PETE Sow, 


patricians 14:267 
philosophy 
skepticism 17:104 
Stoicism 17:379 
See also specific philosopher 
names 
plebians 15:67-68 
Pompey the Great 15:121 
Praetorian guard 15:173 
prostitution 15:249 
Punic Wars 15:298-299 
religion 
Christianity 4:378 
Dionysus 6:155 
roads and highways see ROMAN 
ROADS 
Sabines 16:230 
Seneca, Lucius Annaeus 16:397 
ship 17:43 
slavery 17:115, 17:116 
Spartacus 17:288 
Spain, history of 17:270 
sports 
gymnasium 9:94 
gymnastics 9:95 
stadium 17:324-325 
track and field 18:308 
state (in political philosophy) 


7:342 
Stilicho, Flavius 17:371 
strategy and tactics, military 17:389 
Sulla, Lucius Cornelius 18:14 
Tarquinius Priscus, Etruscan King of 
Rome 18:121 
Tarquinius Superbus, Etruscan King 
of Rome 18:121 
technology, history of 18: 143 
Thrace 18:238 
transportation 18:325 
tunnel 18:373 
urban planning 19:89 
Vandals 19:121 
weights and measures 19:312 
women in society 19:403 
See also BYZANTINE EMPIRE 
ROMEO AND JULIET (play) 16:163 
ROMMEL, ERWIN 16:163-164 
World War Il 20:30, 20:31, 20:33-34 
ROMNEY, GEORGE 16:164 
ROMULUS AND REMUS 16:164 
Mars (mythology) 12:137 
Rome, ancient 16:157 
RONOO 16:164 
RONO, HENRY 16:164 
RONSARO, PIERRE OE 16:164 
ROOF AND ROOFING 16:164-165 
building construction 3:360-361 
house (in Western architecture) 
9:330 
tar, pitch, and asphalt 18:116 
ROONEY, MICKEY 16:165 
ROOSEVELT, ELEANOR 16:165-166 
ROOSEVELT, FRANKLIN OELANO 
16:166-168 ; 
African Americans 1:147 
Atlantic Charter 2:238 
Canada 4:85 
Constitution of the United States 
5:216 


Democratic party 6:77 
Depression of the 1930s 6:94-95 


Four Freedoms 8:12 

Frankfurter, Felix 8:41 

Garner, John Nance 8:174-175 

Good Neighbor Policy 8:360 

government regulation 8:384 

Hopkins, Harry L. 9:296-297 

Hull, Cordell 9:352 

Hyde Park (New York) 9:395 

Ickes, Harold 10:19 

New Deal 13:273, 16:166, 16:167- 
168 

Perkins, Frances 14:315-316 

president of the United States 
15:206, 15:207 

radio and television broadcasting 


Roosevelt, Eleanor 16: 765-166 

Supreme Court of the United States 
18:35 

Szilard, Leo 18:88 

Truman, Harry S. 18:355 

United States, history of the 19:65, 
19:66 

Warm Springs (Georgia) 19:258 


World War li 20:30-31, 20:33, 20:34, 


20:36-37, 20:38, 20:40 
Yalta Conference 20:68-69 
ROOSEVELT, THEODORE 16:168-170 
Bull Moose party 3:369-370 
conservation 5:198 
environmental movements 7:75 
Panama Canal 14:217 
Pinchot, Gifford 15:16 
Platt, Thomas Collier 15:66 
Progressive Era 15:241 
Republican party 16:51 
Robinson, Edwin Arlington 16:112 
Rough Riders 16:181 
Russo-Japanese War 16:221 
Taft, William Howard 18:92, 18:93- 
94 
United States, history of the 19:63 
wildlife refuge 19:362 
Wood, Leonard 19:408 
ROOT (botany) see PLANT 
ROOT (mathematics) 16:170 
radical 15:349 
square root 17:319-320 
ROOT, ELIHU 16:170 
ROOT, JOHN WELLBORN 16:170 
Burnham, Daniel Hudson 3:388 
skyscraper 17:112 
ROOTS (novel and TV show) 16:170 
ROPER, ELMER 
opinion polls 14:106-107 
ROQUETTE 16:170 
ROREM, NED 16:170 
RORSCHACH, HERMANN 
psychology, history of 15:274 
RORSCHACH TEST see PROJECTIVE 
TESTS 
ROSARIO (Argentina) 16:171 
ROSARY 16:171 
Ave Maria 2:304 
ROSAS, JUAN MANUEL DE 16:171 
ROSE (botany) 16:171-172 
cinquefoil 4:395-396 
hawthorn 9:163 
medlar 12:240 
quince 15:334-335 
spirea 17:307-308 


strawberry 17:394 
ROSE, PETE 16:172 
ROSE OF JERICHO 16:172 
ROSE OF LIMA, SAINT 16:172 
ROSE WINOOW 16:172 
ROSEBERY, ARCHIBALO PHILIP 
PRIMROSE, 5TH EARL OF 
16:172 
ROSECRANS, WILLIAM S. 16:172-173 
Civil War, U.S. 5:21, 5:24 
ROSEMARY (botany) 16:173 
ROSENBERG, ALFREO 16:173 
ROSENBERG, HAROLD 
action painting 1:81 
ROSENBERG, JULIUS ANO ETHEL 
16:173 
ROSENKAVALIER, DER see STRAUSS, 
RICHARD 
ROSENQUIST, JAMES 16:173 
ROSENTHAL, DAVID 
behavioral genetics 3:46 
ROSENZWEIG, FRANZ 16:174 
ROSES, WARS OF THE 16:174 
Edward IV, King of England 6:350 
Great Britain, history of 9:6 
Henry VI, King of England 9:206 
Henry Vil, King of England 9:206 
map 16:74 
Margaret of Anjou 12:123 
Tudor (dynasty) 18:365 
Warwick, Richard Neville, Earl of 
19:261-262 
York (dynasty) 20:82 
ROSETTA STONE 16:174-175 
archaeology 2:79, 2:80 
hieroglyphics 9:236 
Young, Thomas 20:85 
ROSEWOOD 16:175 
lumber 11:394 
ROSH HASHANAH 16:175 
shofar 17:56 
ROSICRUCIANS 16:175 
ROSKILDE (Denmark) 16:175 
ROSS, ALEXANOER 16:175 
ROSS, BETSY 16:175 
ROSS, OIANA 16:176 
ROSS, HAROLD 16:176 
ROSS, SIR JAMES CLARK 16:176 
Arctic 2:100 
ROSS, JOHN 16:176 
Arctic 2:100 
ROSS AND CROMARTY (Scotland) 


16:176 
ROSS OEPENOENCY (Antarctica) 
16:176 


ROSSELLINI, ROBERTO 16:176 
ROSSELLINO (family) 16:176-177 
ROSSETTI, CHRISTINA G. 16:177 
ROSSETTI, OANTE GABRIEL 16:177 
aestheticism 1:117 
Arts and Crafts movement 2:178 
Morris, William 13:86 
Pre-Raphaelites 15:200 
ROSSINI, GIOACCHINO 16:177-178 
Barber of Seville, The 2:382 
opera 14:103 
ROSSO FIORENTINO 16:178 
Mannerism (art) 12:102 
ROSTAND, EDMONO 16:178 
Cyrano de Bergerac 5:391 
ROSTOCK (Germany) 16:178 


ROSTOV-ON-OON (USSR) 16:178 
ROSTROPOVICH, MSTISLAV 16:178 
ROTARY ENGINE see WANKEL ENGINE 
ROTARY INTERNATIONAL 16:178 
ROTARY PRESS 16:178-179 
Hoe, Richard March 9:264 
ROTATION see ANGULAR MOMENTUM, 
MOTION, CIRCULAR 
ROTC see RESERVE OFFICERS 
TRAINING CORPS 
ROTH, PHILIP 16:179 
ROTHKO, MARK 16:179 
abstract expressionism 1:59 
color-field painting 5:101 
modern art 13:8 
ROTHSCHILO (family) 16:179-180 
ROTIFER 16:180 
aging 1:172 
ROTOGRAVURE 16:180 
platemaking 15:62 
printing 15:230 
ROTTERDAM (Netherlands) 16:180-181 
ROTTWEILER 16:181 
dog 6:184 
ROUAULT, GEORGES i5:181 
ROUEN (France) 16:181 
ROUGH RIDERS 16:181 
Spanish-American War 17:276 
ROULETTE 16:182 
ROUNOHEAOS 16:182 
ROUNDWORM see ASCARIASIS; 
NEMATODE 
ROUSSEAU, HENRI 16:182 
ROUSSEAU, JEAN JACQUES 16:182-184 
anthropology 2:21 
Confessions, Les 5:174 
deism 6:62 
democracy 6:73 
rationalism 15:392 
representation 16:40 
social contract 17:148 
ROUSSEAU, THEOOORE 16:184 
ROUSSEL, ALBERT 16:184 
ROUSSILLON (France) 16:184 
ROWE, NICHOLAS 16:184 
ROWING 16:184-185 
ROWLANOSON, THOMAS 16:185 
ROWLEY POEMS 
Chatterton, Thomas 4:277 
ROXANA 16:185 
ROXAS Y ACUNA, MANUEL 16:185 
ROY, GABRIELLE 16:185 
ROYAL ACADEMY OF ARTS 
academies of art 1:64 
ROYAL BALLET 16:185 
ROYAL CANADIAN MOUNTED POLICE 
16:185-186 
police 15:95 
ROYAL DANISH BALLET 16:186 
ROYAL GREENWICH OBSERVATORY 
16:186 
Flamsteed, John 7:332 
Greenwich (England) 9:45 
ROYAL SHAKESPEARE COMPANY 
16:186 
ROYAL SOCIETY 16:186 
Boyle, Robert 3:262 
Hooke, Robert 9:293 
ROYCE, JOSIAH 16:186-187 
absolute 1:56 
ROZELLE, PETE 16:187 
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ROZEWICZ, TADEUSZ 16:187 
RR LYRAE STARS see VARIABLE STAR 
RU 486 
abortion 1:54 
hormone, animal 9:302 
RUAN JI (Juan Chi) 16:187 
RUANDA-URUNDI see BURUNDI, 
RWANDA 
RUBAIYAT OF OMAR KHAYYAM (poem) 
16:187 
FitzGerald, Edward 7:312 
Omar Khayyam 14:90 
RUBBER 16:187-189 
Firestone, Harvey S. 7:290 
Goodrich, Benjamin F. 8:360 
Goodyear, Charles 8:360 
latex 11:184 
Liberia 11:270 
silicones 17:78 
tire 18:262-263 
waterproofing 
Macintosh, Charles 12:21 
RUBBIA, CARLD 16:189 
RUBELLA see GERMAN MEASLES 
RUBENS, PETER PAUL 16:189-190 
baroque art and architecture 2:389, 


Flemish art and architecture 7:340 
RUBICON RIVER 16:190 
RUBIDIUM 16:190-191 

radiometric age-dating 15:369-370 
RUBINSTEIN, ANTON 16:191 
RUBINSTEIN, ARTHUR 16:191 
RUBLEV, ANDREI 16:191 
RUBY 16:191 

spinel 17:305 
RUBY, JACK 

Oswald, Lee Harvey 14:152 
RUDDLF, LAKE 16:191 
RUDDLF |, KING DF GERMANY 16:191- 


192 
RUDDLF I!, HOLY ROMAN EMPEROR 
16:192 


RUDDLPH, WILMA 16:192 
RUE 16:192 
RUGBY 16:192-193 
football 7:390 
RUGBY SCHDDL 16:193 
Arnold, Thomas 2:143 
RUGGLES, CARL 16:193 
RUGS AND CARPETS 16:193-195 
Aubusson 2:257 
Baluch 2:363-364 
Persian art and architecture 14:325 
RUHLMAN, EMIL 
Art Deco 2:161 
RUHR VALLEY (Germany) 16:196 
Europe 7:14] 
Germany 8:273 
RUISDAEL, JACDB VAN 16:196 
RUIZ DE ALARCDN Y MENDOZA, JUAN 
16:196 
RUKEYSER, MURIEL 16:196 
RUM 16:196 
RUMANIA see ROMANIA 
RUMFORD, BENJAMIN THOMPSON, 
COUNT 
thermodynamics 18:222 
RUMI, JALAL AL-DIN AL- 16:196-197 
RUMINANT 16:197 
artiodactyl 2:178 


RUMMY 16:197 
RUNCIE, RDBERT ALEXANDER 
KENNEDY 16:197 
RUNDSTEDT, KARL RUDDLF GERD VON 
16:197 
RUNES 16:198 
RUNNING AND JDGGING 16:198 
exercise 7:169, 7:170, 7:171 
marathon 12:118 
orienteering 14:137 
sports medicine 17:315 
track and field 18:309-310 
RUNYON, DAMON 16:198 
RUPERT, PRINCE 16:198 
RUPERT’S LAND 16:198 
RUPP, ADDLPH 16:198 
RURIK (dynasty) 16:199 
Time of Troubles 18:257 
RUSH 16:199 
RUSH, BENJAMIN 16:199 
RUSH, RICHARD 16:199 
RUSH, WILLIAM 16:199 
American art and architecture 1:303 
RUSHDIE, SALMAN 16:199 
RUSHMORE, MOUNT 16:199-200 
Borglum, Gutzon 3:233 
South Dakota 17:231 
RUSK, DEAN 16:200 
RUSKIN, JOHN 16:200 
aestheticism 1:117 
Arts and Crafts movement 2:178 
Gothic Revival 8:375 
Pre-Raphaelites 15:200 
Proust, Marcel 15:257 
Turner, Joseph Mallord William 
18:384-385 
RUSSELL, BERTRAND 16:200-201 
analytic and linguistic philosophy 
1:358-359 
Frege, Gottlob 8:59-60 
logic 11:344, 11:345 
philosophy 14:377, 14:378 
Whitehead, Alfred North 19:353 
RUSSELL, BILL 16:201 
RUSSELL, CHARLES M. 16:201 
cowboy 5:309 
frontier 8:96 
RUSSELL, CHARLES TAZE 16:201 
RUSSELL, GEORGE W. 16:202 
RUSSELL, HENRY NORRIS 
Hertzsprung-Russell diagram 9:226- 
22] 


RUSSELL, JOHN RUSSELL, 1ST EARL 
RUSSELL 16:202 
Liberal parties 11:267 
RUSSELL, LILLIAN 16:202 
RUSSELL, MAJORS, AND WADDELL see 
PONY EXPRESS 
RUSSIA (Soviet Republic) 16:202 
Yeltsin, Boris 20:75 
RUSSIA/UNIDN DF SDVIET SDCIALIST 
REPUBLICS, HISTDRY OF 
16:202-210 
Afghanistan 1:122-123 
Alexander Nevsky 1:254 
anarchism 1:359-360 
Andropov, Yuri V. 1:376 
Arctic 2:97, 2:100 
Armenia (historic) 2:130 
arms control 2:135-136 
Asia 2:207-208 


Brezhnev, Leonid llich 3:300 

Bukharin, Nikolai Ivanovich 3:364 

Bulganin, Nikolai Aleksandrovich 
3:365 

Catherine Il, Empress of Russia 
(Catherine the Great) 4: 192- 
193 

cold war 5:84-86 

Cuban Missile Crisis 5:364 

Comintern 5:123 

communism 5:132-134 

Cossacks 5:281 

Crimean War see CRIMEAN WAR 

dance 6:7-8 

Decembrists 6:49 

Don Cossacks 6:206 

Duma 6:264 

Dzerzhinsky, Feliks Edmundovich 
6:287 

Estonia 7:11] 

exploration 7:179 

Finland 7:282 

Golden Horde, Khanate of the 8:348 

Great Purge 9:15 

Gromyko, Andrei 9:56 

Hungarian Revolution 9:376-377, 
9:381 


Industrial Revolution 10:141 

Ivan IV, Grand Duke of Moscow and 
Tsar of Russia (Ivan the 
Terrible) 10:290-291 

Jews 10:360, 10:361 

Kerensky, Aleksandr Fyodorovich 
11:52 

Khrushchev, Nikita Sergeyevich 

:59 


Kievan Rus’ 16:203 

Kollantal, Aleksandra 11:93 

Korean War see KOREAN WAR 

Kosygin, Aleksei N. 11:108 

Latvia 11:196-197 

Lenin, Vladimir Illich 11:240-241 

Lithuania 11:322-323 

Livonia 11:328 

manorialism 12:104 

map of expansion and 
westernization 16:206 

medieval period 16:202-204 

Mikoyan, Anastas Ivanovich 12:355 

Molotov, Vyacheslav Mikhailovich 
13:22 

Napoleonic Wars 13:193-194 

narodniki 13:195 

Nazi-Soviet Pact 13:229 

New Economic Policy 13:274 

Nicholas Il, Emperor of Russia 
13:325-326 

nihilism 13:337 

Northern War, Great 13:387 

Orlov (family) 14:141 

Pan-Slavism 14:214 

philosophy 

Tolstoi, Count Leo 18:281, 18:282 

pogrom 15:80 

Poland, Partitions of 15:91 

Pugachev, Yemelian Ivanovich 
15:292 

railroad 15:377 

Rasputin, Grigory Yefimovich 15:390 

Romanov (dynasty) 16:152 

rulers (table) 16:208 


See also specific ruler names 
Rurik (dynasty) 16:199 
Russian Revolution of 1905 see 
RUSSIAN REVOLUTION OF 1905 
Russian Revolutions of 1917 see 


RUSSIAN REVOLUTIONS OF 1917 


Russo-Finnish War see RUSSO- 
FINNISH WAR 

Russo-Japanese War see RUSSO- 
JAPANESE WAR 

Russo-Turkish Wars see RUSSO- 
TURKISH WARS 

serfs, emancipation 16:207-208 


Seven Years’ War see SEVEN YEARS’ 


WAR 
Shevardnadze, Eduard 17:40 


Slavophiles and Westernizers 17:120 


socialism 17:157-159 
space exploration 
astronaut 2:222, 2:223 
Stalin, Joseph 17:329-330 
Stolypin, Pyotr Arkadievich 17:380 
Time of Troubles 18:257 
Triple Alliance 18:343 
Trotsky, Leon 18:350- 35] 
United States, history of the 19:72 
Vietnam War 19:194 
Voroshilov, Kliment Yefremovich 
19:232 
World War | see WORLD WAR | 
World War Il see WORLD WAR II 
See also other specific personal 
names 
RUSSIAN-AMERICAN COMPANY 
16:210-211 
RUSSIAN ART AND ARCHITECTURE 
16:211-213 
abstract art 1:57 
Byzantine art and architecture 
3:412, 3:413 
Cameron, Charles 4:57 
constructivism 5:224 
icon 10:20 
steppe art 17:36] 
RUSSIAN BLUE (cat) 16:213 
RUSSIAN LANGUAGE see SLAVIC 
LANGUAGES 
RUSSIAN LITERATURE 16:214-216 
acmeists 1:76 
Chekhov, Anton 4:282-283 
constructivism 5:224 
Dostoyevsky, Fyodor Mikhailovich 
6:215-216 
Gogol, Nikolai 8: 343 
novel 13:402, 13:403 
Pushkin, Aleksandr 15:304 
realism 15:402, 15:403 
science fiction 16:350 
short story 17:58 
socialist realism 17:161 
Tolstoi, Count Leo 18:281-282 
Turgenev, Ivan 18:376-377 
Union of Soviet Socialist Republics 
19:11-12 
RUSSIAN MUSIC 16:216-218 
balalaika 2:343 
Glinka, Mikhail lvanovich 8:328 
opera 14:104 
Prokofiev, Sergei 15:244 
Rachmaninoff, Sergei 15: 343 
Rimsky-Korsakov, Nikolai 


Andreyevich 16:97 
Shostakovich, Dmitry 17:59-60 


Tchaikovsky, Peter Illich 18: 132-133 


Union of Soviet Socialist Republics 
19:12 
RUSSIAN ORTHODOX CHURCH see 


ORTHODOX CHURCH—Russian 


church 
RUSSIAN REVOLUTION OF 19D5 
16:218-219 
Duma 6:264 
Nicholas Il, Emperor of Russia 
13:326 
Russia/Union of Soviet Socialist 
Republics, history of 16:208 
Russo-Japanese War 16:221 
Trotsky, Leon 18:351 
RUSSIAN REVDLUTIONS OF 1917 
16:219-221 
Bolsheviks and Mensheviks 3:208 
communism 5:132-133 
Kamenev, Lev Borisovich 11:9 
Kornilov, Lavr Georgiyevich 11:107 
Lenin, Vladimir Illich 11:240-241 
Nicholas Il, Emperor of Russia 
13:326 
Russia/Union of Soviet Socialist 
Republics, history of 16:209 
Stalin, Joseph 17:329-330 
Trotsky, Leon 18:350-351 
World War | 20:19-20 
RUSSIAN WOLFHOUND see BORZO| 
RUSSO-FINNISH WAR 16:221 
Finland 7:282 
Karelia 11:22-23 
World War II 20:27 
RUSSO-JAPANESE WAR 16:221 
Manchuria 12:90 
Togo Heihachiro 18:276-277 
RUSSO-TURKISH WARS 16:221-222 
Berlin, Congress of 3:85 
RUST see DISEASES, PLANT 
RUST, METALLIC see CORROSION 
RUTABAGA 16:222 
vegetable 19:/35 
RUTH, BABE 16:222-223 
baseball 2:403 
RUTH, BOOK OF 16:223 
RUTHENIA (USSR) 16:223 
RUTHENIUM 16:223 
RUTHERFORD, SIR ERNEST 16:223- 
224 
atom 2:248-250 
neutron 13:263 
radioactivity 15:364 
RUTILE 16:224 
RUTLANO (Vermont) 16:224 
RUTLEDGE, ANN 16:224 
RUTLEDGE, JOHN 16:224 
RUWENZORI 16:224 
RUYSCH, RACHEL 16:224 


RUYTER, MICHIEL ADRIAANSZOON DE 


16:224 
RWANDA 16:225-226 - 
cities see specific city names 
flag 16:225 


history and government 16:225-226 


land, people, and economy 16:225 
Hutu 9:392 
Tutsi 18:390 

map 16:226 


RYAN, LEO 

Jonestown (Guyana) 10:388 
RYAN, NDLAN 16:226 
RYAZAN (Russia) 16:226 


RYDBERG, JOHANNES ROBERT 16:226 
RYDER, ALBERT PINKHAM 16:226-227 


RYE 16:227 
RYLE, GILBERT 16:227 
analytic and linguistic philosophy 
1:358-359 
consciousness 5:197 
RYUKYU ISLANDS 16:227 
RYUN, JIM 16:227 


Ss 


S (letter) 16:228 
S-R PSYCHOLOGY 
behaviorism 3:47 
learning 11:219 
SAADIA BEN JOSEPH GAON 16:228 
SAARBRUCKEN (Germany) 16:228 
SAARINEN, EERD 16:228-229 
Gateway Arch (St. Louis) 16:246 
Rocke, Kevin 16:114-115 
SAARINEN, ELIEL 16:229 
SAARLAND (Germany) 16:229 
SABA (Arabian Kingdom) see SHEBA 
SABAH (Malaysia) 16:229 
SABATO, ERNESTO 16:229 
SABBATAI ZEVI 16:229-230 
Frank, Jacob 8:39 
Jews 10:359 
Judaism 10:403 
SABBATH 16:230 
Adventists 1:101 
calendar 4:24, 4:25 
Judaism 10:400, 10:401 
SABELLIANISM 16:230 
Callistus |, Pope 4:43 
Dionysius the Great 6:155 
Trinity 18:342 
SABER-TOOTHEO CATS 16:230 
SABIN, ALBERT BRUCE 16:230 
SABINES 16:230 
SABLE 16:230-231 
SABLE, CAPE (Florida) 16:231 
SABLE ISLANO (Nova Scotia) 16:231 
SABOTAGE 16:231 
SAC (American Indians) see SAUK 
(American Indians) 
SAC (military) see STRATEGIC AIR 
COMMAND 
SACAGAWEA 16:231 
Lewis and Clark Expedition 
11:264 
North Dakota 13:382 
SACCHARIN see SWEETENER, 
ARTIFICIAL 
SACCHERI, GIROLAMO 
non-Euclidean geometry 13:355 
SACCO AND VANZETTI CASE 16:231 
Shahn, Ben 17:17 
SACHS, HANS 16:231 
SACHS, NELLY 16:232 
SACKBUT 16:232 
trombone 18:346 
SACKVILLE-WEST, VICTORIA 16:232 
SACRAMENT 16:232 
anointing of the sick 2:3 
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baptism 2:378 
confession 5:174 
confirmation 5:174-175 
Eucharist 7:124 
holy orders 9:276-277 
marriage 12:137 
Protestantism 15:252 
SACRAMENTO (California) 16:232 
SACRAMENTO RIVER 16:232 
SACRIFICE 16:232-233 
altar 1:286 
SACSAHUAMAN (Peru) 16:233 
SADAT, ANWAR AL- 16:233 
Arab-Israeli Wars 2:58-59 
SADDLE 16:233-234 
riding 16:90 
SADDLE HORSE see RIDING 
SADDUCEES 16:234 
Judaism 10:402 
Pharisees 14:355 
SADE, MARQUIS OE 16:234 
sadism 16:234 
SADI, SHEYKH MDSLEHODOIN 16:234 
SADISM 16:234 
masochism 12:165 
Sade, Marquis de 16:234 
SAFAVIDS 16:234-235 
Abbas | 1:46 
SAFOIE, MOSHE 16:235 
SAFE 16:235 
SAFETY, AUTOMOTIVE 16:235-236 
automotive industry 2:304 
Nader, Ralph 13:182 
SAFETY, INDUSTRIAL see DISEASES, 
OCCUPATIONAL; ERGONOMICS 
SAFFLOWER 16:236 
SAFFRON 16:236 
SAGA 16:236 
Icelandic literature 10:18 
skaldic literature 17:99 
Snorri Sturluson 17:142 
SAGAN, CARL 16:236 
SAGAN, FRANCOISE 16:236 
SAGE see SALVIA 
SAGE, RUSSELL 16:236-237 
SAGEBRUSH 16:237 
SAGINAW (Michigan) 16:237 
SAGITTARIUS 16:237 
SAGO 16:237 
SAGUARO see CACTI AND OTHER 
SUCCULENTS 
SAGUENAY RIVER 16:237-238 
SAHARA 16:238-239 
Africa 1:126 
African prehistory 1:162, 1:164 
Libyan Desert 11:277 
map 16:238 
people 
Bedouin 3:32 
Berbers 3:78 
Tuareg 18:362 
sand dune 16:238 
Tibesti Massif 18:246-247 
SAHARAN LANGUAGES see AFRICAN 
LANGUAGES 
SAHEL (Africa) 16:239 
SAIGO TAKAMORI 16:239 
SAIGON (Vietnam) see HO CHI MINH 
CITY (Vietnam) 
SAILER, TONI 16:239 
SAILFISH 16:239-240 


SAILS, SAILING, AND SAILING SHIPS see 
BOAT AND BOATING; SHIP 
SAINT 16:240 
canonization 4:109 
hagiography 9:105 
reliquary 16:25-26 
stigmata 13:371 
See also CHRISTIANITY —early 
Christian church; specific saint 
names 
SAINT ALBANS (England) 16:240 
cathedral 6:46 
SAINT ANOREWS (Scotland) 16:240 
SAINT ANDREWS, UNIVERSITY OF 
16:240 
SAINT AUGUSTINE (Florida) 16:240 
SAINT BARTHDLOMEW’S OAY 
MASSACRE 16:240 
Catherine de Médicis 4:191 
Huguenots 9:350-35/ 
SAINT BERNARO 16:240-241 
SAINT BERNARD PASS 16:241 
SAINT CATHARINES (Ontario) 16:241 
ST. CLAI2, ARTHUR 16:241 
SAINT CLAIR, LAKE i6:241 
SAINT CLOUO (Minnesota) 16:241 
SAINT-CYRAN, ABBE DE 16:241 
SAINT-OENIS (church) 16:241-242 
architecture 2:91 
French art and architecture 8:62 
Gothic art and architecture 8:368, 
8:372 
Suger, Abbot 18:9 
ST. DENIS, RUTH 16:242 
Denishawn 6:83 
Shawn, Ted 17:28 
SAINT ELIAS, MOUNT 16:242 
SAINT ELMO’S FIRE 16:242 
discharge, electrical 6:159 
SAINT-ETIENNE (France) 16:242 
SAINT-EXUPERY, ANTOINE OE 16:242 
SAINT-GAUOENS, AUGUSTUS 16:242- 
243 
SAINT GEORGE’S (Grenada) 16:243 
SAINT GOTTHARD PASS 16:243 
SAINT GOTTHARD TUNNEL see TUNNEL 
SAINT HELENA 16:243 
ST. HELENS, MOUNT see VOLCANO 
ST. JAMES’S PALACE 16:243 
SAINT JOHN (New Brunswick) 16:243 
SAINT JOHN THE DIVINE, CATHEORAL 
OF 16:243 
SAINT JOHNS (Antigua and Barbuda) 
16:243 
ST. JOHNS, ADELA ROGERS 16:243 
ST. JOHN’S (Newfoundland) 16:243- 
244 


Newfoundland 13:313 
ST. JOHN’S COLLEGE 16:244 
SAINT-JDHN’S-WORT (botany) 16:244 
SAINT JOSEPH (Missouri) 16:244 
SAINT KITTS-NEVIS 16:244-245 
flag 16:244 
ST. LAURENT, LOUIS STEPHEN 16:245 
SAINT LAURENT, YVES see FASHION 
DESIGN 
ST. LAWRENCE, GULF OF 16:245 
ST. LAWRENCE RIVER 16:245-246 
Cartier, Jacques 4: 160 
map 16:245 
Thousand Islands 18:238 
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ST. LAWRENCE SEAWAY 16:246 
Sault Sainte Marie Canals 16:312 
shipping 17:52 
ST. LEGER, BARRY 16:246 
ST. LOUIS (Missouri) 16:246-247 
American art and architecture 1:300 
SAINT LUCIA 16:247-248 
flag 16:247 
history and government 16:247, 
16:248 
land, people, and economy 16:247 
SAINT MARK’S BASILICA 16:248 
altar 1:286 
Italian art and architecture 10:270 
SAINT MARTIN (France) 16:248 
ST. MARTIN-IN-THE-FIELDS (church) 
Gibbs, James 8:300 
SAINT MORITZ (Switzerland) 16:248 
SAINT PATRICK’S CATHEDRAL 16:248- 
249 
Gothic Revival 8:376 
Renwick, James 16:38 
SAINT PAUL (Minnesota) 16:249 
SAINT PAUL’S CATHEDRAL 16:249 
baroque art and architecture 2:391 
cathedrals and churches 4:189, 
4.190 
dome 6:200 
English art and architecture 7:49, 
7:50 


World War Il 20:29 
Wren, Sir Christopher 20:46 
SAINT PETER’S BASILICA 16:249-250 

altar 1:286 

architecture 2:93 

art 2:153 

baroque art and architecture 2:390- 
391 

Bernini, Giovanni Lorenzo 3:89 

bronzes 3:326 

Carolingian art and architecture 
4:148 

cathedrals and churches 4: 187-188, 
4.190 

Early Christian art and architecture 
6:295 


Fontana, Domenico 7:381 
Maderno, Carlo 12:33 
Michelangelo 12:325, 12:327 
Raphael 15:389 
SAINT PETERSBURG (Florida) 16:250 
SAINT PIERRE AND MIQUELON 16:250 
SAINT-SAENS, CAMILLE 16:250 
SAINT-SIMON, CLAUOE HENRI DE 
ROUVROY, COMTE DE 16:250- 
251 
Enfantin, Barthélemy Prosper 7:40 
SAINT-SIMON, LOUIS OE ROUVROY, 
DUC OE 16:251 
SAINT VINCENT, CAPE 16:251 
SAINT VINCENT AND THE GRENADINES 
16:251-252 
flag 16:25] 
SAINT VITUS’S DANCE see NERVOUS 
SYSTEM, DISEASES OF THE 
SAINTE-BEUVE, CHARLES AUGUSTIN 
16:252 
SAINTE-CHAPELLE 16:252 
French art and architecture 8:63 
Gothic art and architecture 8:370, 
8:371, 8:373 


stained glass 17:328 
SAINTONGE (France) 16:252 
SAIONJI KIMMOCHI 16:252 
SAIPAN (Mariana Islands) 16:252 

World War Il 20:40 
SAKE 16:252 
SAKHALIN (USSR) 16:252-253 
SAKHAROV, ANDREI 0. 16:253 

tokamak 18:277 
SAKI (writer) 16:253 
SAKKARA see SAQQARA (Egypt) 
SALADIN 16:253 

Crusades 5:350-353 

Jerusalem, Latin Kingdom of 10:348 
SALAMANCA (Spain) 16:253 
SALAMANDER AND NEWT 16:254 

amphibians 1:347-349 

axolotl 2:312 

biological locomotion 3:127 

Japanese salamander 10:330 

Mexican salamander 12:306 

mud puppy 13:120 

red-spotted newt 15:41 

regeneration 16:10 
SALAMIS (city in ancient Cyprus) 

16:254-255 
SALAMIS (island, Greece) 16:255 
SALAZAR, ANTONIO DE OLIVEIRA 
16:255 
SALEM (Massachusetts) 16:255 
SALEM (Oregon) 16:255 
SALEM WITCH TRIALS 16:255-256 
Sewall, Samuel 17:3 
witchcraft 19:396 
SALERNO (Italy) 16:256 
SALES 16:256 
supply and demand 18:31-32 
wholesaling 19:356 
SALES TAX 16:256 
finance, state and local 7:276 
taxation 18:127 
SALIC LAW 16:256 
queen 15:330 
SALIERI, ANTONIO 16:256-257 
SALINA (Kansas) 16:257 
SALINAS DE GORTARI, CARLOS 16:257 
SALINGER, J. D. 16:257 
Catcher in the Rye, The 4:185 
SALINITY 
lake (body of water) 11:143 
SALINIZATION see IRRIGATION 
SALISBURY (England) 16:257 
SALISBURY (Zimbabwe) see HARARE 
(Zimbabwe) 

SALISBURY, HARRISON 16:257 

SALISBURY, ROBERT CECIL, 1ST EARL 
OF 16:257 

SALISBURY, ROBERT CECIL, 3D 
MARQUESS OF 16:257-258 

SALISBURY CATHEDRAL see ENGLISH 
ART AND ARCHITECTURE 

SALISH (American Indians) 16:258 

SALIVARY GLANDS 16:258 

SALK, JONAS 16:258 

SALLUST 16:258 

SALMON 16:258-259 

animal migration 1:407, 1:408, 

1:410 


char 4:259 
fish 7:303 
fish farming 7:305, 7:311 


SALMONELLA 16:259 
bacteria 2:330 
diseases, animal 6:162 
food poisoning and infection 7:385- 


SALOME 16:259 
John the Baptist, Saint 10:368 
SALOMON, ERICH 16:259 
SALOMON, HAYM 16:259 
SALON 16:260 
SALONIKA (Greece) 16:260 
SALOP (England) 16:260 
SALSA 16:260 
SALT (treaty) see ARMS CONTROL 
SALT (chemistry) 16:260 
acids and bases 1:75-76 
epsom salts 7:86 
ion and ionization 10:208 
potassium 15:154 
SALT (sodium chloride) 16:261 
irrigation 10:247-248 
oceanic mineral resources 14:48 
seawater 16:376 
sodium 17:167-168 
solar pond 17:177 
SALT CEDAR see TAMARISK 
SALT OOME 16:261 
SALT-GRADIENT POND see SOLAR 
POND 
SALT LAKE CITY (Utah) 16:262 
Utah 19:/01 
SALTBUSH 16:262 
SALTILLO (Mexico) 16:262 
SALTON SEA 16:262 
SALTPETER 16:262 
nitrate minerals 13:342-343 
nitrogen 13:343 
SALTYKOV SHCHEDRIN, MIKHAIL 
YEVGRAFOVICH 16:262 
SALUKI 16:263 
SALVAOOR (Brazil) 16:263 
SALVAGE, MARINE 16:263 
SALVAGE ARCHAEOLOGY 16:263 
SALVATION 16:263-264 
grace 8:387 
predestination 15:184 
SALVATION ARMY 16:264 
Booth, William 3:228-229 
Volunteers of America 19:230 
SALVIA 16:264 
SALWEEN RIVER 16:264 
SALYUT (satellite programs) 16:264- 
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Proton 15:253 
space programs, national 17:254 
space station 17:264 
SALZBURG (Austria) 16:266 
SALZBURG FESTIVAL 
Reinhardt, Max 16:15 
SAM see SURFACE-TO-AIR MISSILE 
SAMARAS, LUCAS 16:267 
SAMARIA 16:267 
SAMARITANS 16:267 
Judaism 10:401 
SAMARIUM 16:267 
SAMARKAND (USSR) 16:267 
SAMARRA (Iraq) 16:267-268 
SAMMARTINI, GIOVANNI BATTISTA 
16:268 
SAMOA 16:268 
SAMOS (artificial satellite) 16:268 


SAMOS (island, Greece) 16:268. 
SAMOSET 16:268 
SAMOTHRACE (Greece) 16:268-269 
SAMOYEO 16:269 
dog 6:184 
SAMOYED LANGUAGES see URAL- 
ALTAIC LANGUAGES 
SAMPAN 16:269 
ship 17:44 
SAMPLING 16:269 
opinion polls 14:106-107 
SAMPSON, WILLIAM T. 16:269 
SAMSON 16:269 
Delilah 6:69 
SAMUEL, BOOKS OF 16:269-270 
SAMUELSON, PAUL A. 16:270 
SAMURAI 16:270 
armor 2:133 
Japan, history of 10:323 
Meiji Restoration 12:244 
SAN (ethnic group) 16:270-271 
Africa 1:132, 1:134 
African art 1:151 
African prehistory 1:164 
creation accounts 5:322 
Tswana 18:362 
SAN AGUSTIN (Colombia) 16:271 
SAN ANDREAS FAULT 16:271 
fault 7:224-225 
transform fault 18:318 
SAN ANTONIO (Texas) 16:271 
SAN BERNAROINO (California) 16:271 
SAN BLAS INDIANS see CUNA 
SAN DIEGO (California) 16:271-272 
California 4:30 
SAN FRANCISCO (California) 16:272- 
274 


cable car 17:395 
map 16:273 
subway 17:412 
SAN FRANCISCO BAY 16:274 
Golden Gate 8:348 
Golden Gate Bridge 8:348 
SAN FRANCISCO OPERA ASSOCIATION 
16:274 
SAN JOAQUIN RIVER 16:274 
SAN JOSE (California) 16:274-275 
SAN JOSE (Costa Rica) 16:275 
Costa Rica 5:283 
SAN JUAN (Puerto Rico) 16:275 
Puerto Rico 15:290 
SAN JUAN BOUNOARY OISPUTE 16:276 
SAN LORENZO (Mexico) 16:276 
Olmec 14:84 
pre-Columbian art and 
architecture 15:176 
SAN LUIS POTOSI (city in Mexico) 
16:276 
SAN LUIS POTOS! (state in Mexico) 
16:276 


SAN MARINO 16:276-277 
flag 16:277 
government and history 16:276-277 
land, people, and economy 16:276 
map 16:276 | 
SAN MARTIN, JOSE DE 16:277 
SAN REMO (Italy) 16:278 
SAN SALVADOR (EI Salvador) 16:278 
SAN SALVADOR ISLAND (Watlings 
Island) 16:278 
Columbus, Christopher 5:115 
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SAN SEBASTIAN (Spain) 16:278 
SAN VITALE (Italy) 16:278 
SANA (Yemen) 16:278 
Yemen 20:77 
SANCHEZ, SONIA 16:278 
SANCHO PANZA see DON QUIXOTE 
(novel) 
SANCHO III, KING OF NAVARRE 
(Sancho the Great) 16:278 
SANCROFT, WILLIAM 16:279 
SANCTIONS 16:279 
SANCTUARY 16:279 
right of asylum 16:94 
SAND 16:279 
beach and coast 3:16-17 
casting 4:172-173 
quicksand 15:334 
SAND, GEORGE 16:279-280 
Musset, Alfred de 13:163 
SAND CREEK MASSACRE 16:280 
Black Kettle 3:162 
Cheyenne 4:308 
SAND DOLLAR 16:280 
echinoderm 6:320 
sea urchin 16:371 
SANO DUNE 16:280-281 
desert 6:103 
Sahara 16:238 
SAND FLEA 
amphipod 1:351 
SAND GROUSE 16:281 
SANDAGE, ALAN 
cosmology 5:277 
SANDAL see SHOE 
SANOALWOOD 16:281 
SANDBURG, CARL 16:281 
SANDE, EARL 16:281 
SANDHURST, ROYAL MILITARY 
ACAOEMY AT 16:281 
SANDIA CAVE (New Mexico) 16:281- 
282 


SANDINISTAS 16:282 

Nicaragua 13:321, 13:324 

Ortega Saavedra, Daniel 14:142 
SANDPIPER 16:282 

snipe 17:142 

surfbird 18:36 

woodcock 19:410-411 
SANOSTONE 16:282-283 

sedimentary rock 16:384 
SANDSTORM ANO DUST STORM 16:283 


SANDWICH, JOHN MONTAGU, 4TH EARL 


OF 16:283 


SANDWICH ISLANDS see HAWAII (state) 


SANGER, FREDERICK 16:283 
SANGER, MARGARET 16:283-284 
birth control 3:152 
Planned Parenthood Federation of 
America 15:40-41 
SANHEORIN 16:284 

Jews 10:358 

Johanan ben Zakkai 10:366 
SANITATION see ANTISEPTIC; PUBLIC 

HEALTH ] 
SANKA (American Indians) see 
KUTENAI (American Indians) 
SANKEY, IRA D. 

Moody, Dwight L. 13:64 
SANNAZARO, JACOPO 16:284 
SANSKRIT see INDIAN LITERATURE; 

INDO-IRANIAN LANGUAGES 


SANSOVINO, JACOPO 16:284 
SANTA ANA (California) 16:284 
SANTA ANA (El Salvador) 16:284 
SANTA ANNA, ANTONIO LOPEZ OE 
16:284-285 
Mexican War 12:306, 12:308 
Mexico, history of 12:317 
Texas Revolution 18:201 
SANTA BARBARA (California) 16:285 
SANTA BARBARA ISLANOS 16:285 
SANTA CATALINA ISLAND 16:285 
SANTA CLARA (California) 16:285 
SANTA CLAUS 16:285-286 
Nast, Thomas 13:199 
SANTA CRUZ (Bolivia) 16:286 
SANTA CRUZ (California) 16:286 
SANTA CRUZ, ANDRES 16:286 
SANTA CRUZ OE TENERIFE (Spain) 
16:286 
SANTA FE (New Mexico) 16:286 
SANTA FE OPERA 16:286 
SANTA FE TRAIL 16:286-287 
map 16:287 
SANTA MARTA (Colombia) 16:287 
SANTA MONICA (California) 16:287 
SANTAL 16:287 
SANTANOER (Spain) 16:287 
SANTANOER, FRANCISCO DE PAULA 
16:287 
SANTAYANA, GEORGE 16:287-288 
aesthetics 1:118 
SANT'ELIA, ANTONIO 16:288 
SANTIAGO (Chile) 16:288 
SANTIAGO (Spain) 16:288 
SANTIAGO DE CUBA (Cuba) 16:288 
SANTIAGO DE LOS CABALLEROS 
(Dominican Republic) 16:288 
SANTO OOMINGO (Dominican 
Republic) 16:288-289 
Dominican Republic 6:204 
SANTORINI see THERA 
SANTOS (Brazil) 16:289 
SANTOS, JOSE EQUARDO DOS 16:289 
SANUSI, AL- 16:289 
SAO FRANCISCO RIVER 16:289 
SAO PAULO (Brazil) 16:289-290 
SAO TOME AND PRINCIPE 16:290-291 
flag 16:290 
history and government 16:290-291 
land, people, and economy 16:290 
map 16:29] 
SAONE RIVER 16:291 
SAP (botany) 16:291 
SAPERSTEIN, ABE 
Harlem Globetrotters 9:139 
SAPIR, EOWARD 16:291 
anthropological linguistics 2:18 
communication 5:130 
SAPONIFICATION 16:291 
SAPPHIRE 16:291-292 
SAPPHO 16:292 
SAPPORO (Japan) 16:292 
SAPSUCKER 16:292 
SAQQARA (Egypt) 16:292 
mummy 13:126 
pyramids 15:307 
SARAGOSSA (Spain) 16:292 
SARAH 16:292 
Abraham 1:54 
Hagar 9:104 
SARAH LAWRENCE COLLEGE 16:292 


SARAJEVO (Yugoslavia) 16:292-293 
World War | 20:8 
SARASOTA (Florida) 16:293 
SARATOGA, BATTLES OF 16:293 
American Revolution 1:333 
Burgoyne, John 3:379 
SARATOGA SPRINGS (New York) 
16:293 
SARATOV (USSR) 16:293 
SARAWAK (Borneo) 16:293 
SARAZEN, GENE 16:293 
SARCOMA 16:293 
SARCOPHAGUS 9:24, 16:294 
sculpture 16:363 
tomb 18:283 
SARDINE 16:294 
fishing industry 7:307 
SAROINIA (Italy) 16:294 
Cagliari 4:14 
SARDINIA, KINGDOM OF 16:294-295 
Italy, history of 10:287 
Savoy (dynasty) 16:317 
Victor Amadeus II, Duke of Savoy 
19:167 
Victor Emmanuel |, Italian King of 
Sardinia 19:167 
Victor Emmanuel Il, King of Italy 
19:167-168 
SARDINIAN LANGUAGE 
Romance languages 16:144 
SARDIS see LYDIA 
SAROOU, VICTORIEN 16:295 
SARGASSO SEA 16:295 
eel 6:352 
SARGENT, JOHN SINGER 16:295 
American art and architecture 1:307 
SARGON, KING OF AKKAD 16:295-296 
Mesopotamia 12:278 
SARGON II, KING OF ASSYRIA 16:296 
SARMATIANS 16:296 
SARMIENTO, DOMINGO FAUSTINO 
16:296 
SARNATH (India) 16:296 
SARNEY, JOSE 16:296 
SARNOFF, DAVID 16:296 
radio and television broadcasting 
15:358, 15:359, 15:361 
SAROYAN, WILLIAM 16:296-297 
SARRAUTE, NATHALIE 16:297 
SARSAPARILLA 16:297 
SARSAT (artificial satellite) 16:297 
SARTO, ANDREA DEL see ANDREA DEL 
SARTO 
SARTON, MAY 16:297 
SARTRE, JEAN PAUL 16:297-298 
Beauvoir, Simone de 3:26-27 
existentialism 7:173 
SASKATCHEWAN (Canada) 16:298-301 
cities 16:300 
See also specific city names 
economic activity 16:300 
flag 16:298 
government 16:300 
history 16:300-301 
land and resources 16:298, 16:300 
map 16:299 
people 16:300 
rivers, lakes, and waterways 16:300 
Saskatchewan River 16:301 
SASKATCHEWAN RIVER 16:301 
SASKATOON (Saskatchewan) 16:301 


SASSAFRAS 16:301 
SASSANIANS 16:301 


Persia, ancient 14:321-322 
Persian art and architecture 14:323 
Shapur Il, King of Persia 17:23 


SAT see EDUCATIONAL MEASUREMENT 


AND TESTING 


SATAN 16:301-302 


Black Mass 3:163 
demon 6:79 
satanism 16:302 


SATANIC VERSES, THE (novel) 


Rushdie, Salman 16:199 


SATANISM 16:302 
SATELLITE 16:302 


Earth 
Moon 13:64-69 
Jupiter (planet) 10:411 
lo 10:207 
table 10:412 
Mars (planet) 12:138 
Phobos 14:380 
Neptune (planet) 13:246-247 
Triton 18:345 
Pluto (planet) 15:73 
Charon 15:73 
Roche's limit 16:115 
Saturn (planet) 16:305, 16:307 
table 16:306 
solar system 17:179 
Uranus (planet) 19:88 
table 19:87 


SATELLITE, ARTIFICIAL 16:302-304 


Applications Technology Satellite 
2:53 

astronomy and astrophysics 2:227- 
jad) 


basic elements 16:303 
communications satellite 5: 130-132 
ham radio 9:118 
INTELSAT 10:178 
Molniya 13:22 
SYNCOM 18:79 
television transmission 18: 164 
Telstar 18: 165-166 
history 16:302-303 
land and sea observation satellites 
Landstat 11:159-160 
SPOT 17:316 
navigation satellites 
SARSAT 16:297 
Transit 18:320-32] 
reconnaissance satellites 
Discoverer 6:160 
intelligence operations 10:177 
SAMOS 16:268 
Vela 19:137 
Vostok 19:233-234 
rockets and missiles 16:119 
scientific research satellites 
Alouette 1:282-283 
High Energy Astronomical 
Observatory 9:236 
OAO 14:21 
0GO 14:60-61 
OSO 14:148 
Sputnik 17:319 
Uhuru 18:406 
ultraviolet astronomy 18:411 
Vanguard 19:122 
space exploration 17:244-245 


S67 SATIE, ERIK 


space programs, national 17:253, 
17:259, 17:260 
Strategic Defense Initiative 17:388 
tracking station 18:311 
Vandenberg Air Force Base 19:121 
weather satellites see WEATHER 
FORECASTING—weather 
satellites 
X-ray astronomy 20:60-62 
SATIE, ERIK 16:304 
SATIN 16:304 
SATINWOOD 16:304 
rue 16:192 
SATIRE 16:304-305 
American literature 1:315 
Nasby, Petroleum V. 13:197 
Perelman, S. J. 14:308 
Twain, Mark 18:391-392 
West, Nathanael 19:326 
burlesque and travesty 3:383 
commedia dell’arte 5:124 
Danish literature 6:12 
English literature 
Butler, Samuel (1612-80) 
3:400 


Butler, Samuel (1835-1902) 
3:400 
Fielding, Henry 7:258 
Gascoigne, George 8:178 
Gay, John 8:185 
Grub Street 9:66 
Marston, John 12:144 
Marvell, Andrew 12:150-151 
Orwell, George 14: 144 
Peacock, Thomas Love 14:277 
Pope, Alexander 15:125 
Sterne, Laurence 17:365 
Swift, Jonathan 18:63 
Waugh, Evelyn 19:294 
Wycherley, William 20:54 
fool 7:387 
French literature 
Candide 4:101 
Moliére 13:18-19 
Rabelais, Francois 15:338-339 
German literature 
Brant, Sebastian 3:281 
Busch, Wilhelm 3:394 
Mann, Heinrich 12:100 
Zuckmayer, Carl 20:125-126 
Greek literature, ancient 
Aristophanes 2:112-113 
Lucian 11:390 
irony 10:245 
Italian literature 
Aretino, Pietro 2:103 
Latin literature 
Juvenal 10:415 
mock epic 12:415 
pictorial 
Arno, Peter 2:142 
caricature 4: 137-138 
cartoon (editorial and political) 
4: 161-163 
Grosz, George 9:58 
Hogarth, William 9:266, 9:267 
puppet 15:300-301 
Russian literature 
Saltykov Shchedrin, Mikhail 
Yevgrafovich 16:262 
Spanish literature 


Don Quixote 6:206 
utopias 19:104 
wit 19:395 
SATO EISAKU 16:305 
SATURATION see SOLUTION 
SATURDAY EVENING POST, THE 
(periodical) 
periodical 14:3/3 
Rockwell, Norman 16: 127 
SATURN (astronomy) 16:305-307 
magnetic field 16:306 
rings 16:305, 16:306-307 
Huygens, Christiaan 9:393 
satellites 16:305, 16:306, 16:307 
Titan (astronomy) 18:265 
solar system 17:178, 17:179 
space exploration 
Pioneer (spacecraft) 15:21 
Voyager 19:235-236 
SATURN (mythology) 16:307 
SATURN (rocket) 16:307-308 
Apollo program 2:45-48 
rockets and missiles 16: 123, 
16:124, 16:125 
space exploration 17:243 
von Braun, Wernher 19:23 
SATYAGRAHA 
pacifism and nonviolent movements 
14:177 
SATYR 16:308 
SAUD, KING OF SAUDI ARABIA 16:308 
SAUOI ARABIA 16:308-312 
cities 16:309 
See also specific city names 
climate 16:309 
economic activity 16:310-311 
flag 16:309 
government 16:311 
history 16:311-312 
Arab-Israeli Wars 2:58-59 
Ibn Saud, King 10:5 
Khalid, King of Saudi Arabia 
11:56 
Saud, King of Saudi Arabia 
16:308 
land and resources 16:308-309 
petroleum industry 14:346 
literature 16:310 
See also ARABIC LITERATURE 
map 16:310 
people 16:309-310 
space programs, national 17:261 
transportation, tourism, and trade 
16:311 
vegetation and animal life 16:309 
SAUK (American Indians) 16:312 
SAUL, KING OF ISRAEL 16:312 
Samuel, Books of 16:269-270 
SAULT SAINTE MARIE (Michigan) 
16:312 
SAULT SAINTE MARIE (Ontario) 16:312 
SAULT SAINTE MARIE CANALS 16:312 
SAUNA 
bath 3:6 
SAURISCHIA 
dinosaur 6:150-151, 6:152 
SAUROPODS 
dinosaur 6:150-151 
SAUSAGE 16:312-313 
SAUSSURE, FERDINAND DE see 
LINGUISTICS; SEMIOTICS; 


_ STRUCTURALISM 
SAUVE, JEANNE 16:313 
SAVA RIVER 16:313 
SAVAGE, EDWARO 16:313 
SAVAGE, MICHAEL JOSEPH 16:313 
SAVAGE ISLAND see NIUE (New 
Zealand) 
SAVANNA LIFE 16:313-314 
Tanzania 18:110 
SAVANNAH (Georgia) 16:314-315 
SAVANNAH (nuclear ship) 
ship 17:48 
SAVANNAH (steamship) 16:315 
ship 17:47-48 
SAVANT SYNDROME see IDIOT SAVANT 
SAVIGNY, FRIEDRICH KARL VON 
16:315 
SAVIMBI, JONAS 16:315 
SAVING AND INVESTMENT 16:315 
economy, national 6:333 
income, national 10:66 
monetary theory 13:32 
mortgage 13:89 
mutual fund 13:166 
numismatics 14:5-6 
savings bond 16:315-316 
savings industry 16:316 
Securities and Exchange 
Commission 16:379 
stock (finance) 17:375-376 
trust 18:359 
See also STOCK MARKET; WALL 
STREET 
SAVINGS BONO 16:315-316 
SAVINGS INOUSTRY 16:316 
banking system 2:374 
Federal Home Loan Bank Board 
7:228 
SAVONAROLA, GIROLAMO 16:316-317 
SAVOY (dynasty) 16:317 
map 16:317 
Sardinia, Kingdom of 16:294-295 
Savoy (region) 16:317 
Victor Emmanuel Il, King of Italy 
19:167-168 
SAVOY (region) 16:317 
SAW 16:317-319 
SAWBACK TURTLE 16:319 
SAWFISH 16:319 
SAWFLY 16:319 
SAWMILL see LUMBER 
SAX, ADOLPHE 
saxophone 16:320-321 
SAXE, MAURICE, COMTE OE 16:319 
SAXE-MEININGEN, GEORGE II, OUKE 
OF 16:319 
acting 1:79-80 
SAXIFRAGE 16:319 
SAXO GRAMMATICUS 16:320 
SAXONS see ANGLO-SAXONS 
SAXONY 16:320 
Frederick III, Elector 8:51 
Germany, history of 8:275, 8:276 
Seven Years’ War 16:4/3-414 
SAXOPHONE 16:320-321 
SAYE AND SELE, WILLIAM FIENNES, 
1ST VISCOUNT 16:321 
SAYERS, OOROTHY L. 16:321 
SAYERS, GALE 16:321 
SAYNATSALAO (Finnish Civic Center) 
Aalto, Alvar 1:43-44 


SCABIES see SKIN DISEASES 
SCALA (family) 16:321 
SCALAWAGS 16:321 
SCALE, INSECT see DISEASES, PLANT 
SCALE (measure) see BALANCE 
SCALE (music) 16:321 
African music 1:159-160 
mode 13:3 
music 13:145 
SCALIA, ANTONIN 16:321 
Supreme Court of the United States 
18:32 
SCALICH, PAUL 
encyclopedia 7:28 
SCALLOP 16:322 
SCALPING 16:322 
head-hunting 9:168 
SCANDINAVIAN ART ANO 
ARCHITECTURE 16:322-324 
Denmark 16:323, 16:324 
Finland 7:280 
Aalto, Alvar 1:43-44 
Saarinen, Eliel 16:229 
folk art 7:371 
furniture 8:129 
Jacobsen, Arne 10:303 
Norway 16:323-324 
rugs and carpets 16:195 
Sweden 16:323, 16:324 
Asplund, Erik Gunnar 2:212 
SCANDINAVIAN LITERATURE see 
DANISH LITERATURE; 
NORWEGIAN LITERATURE: 
SWEDISH LITERATURE 
SCANOINAVIAN MUSIC 16:324-325 
Denmark 16:324-325 
Nielsen, Carl 13:328-329 
Finland 7:280, 16:325 
Sibelius, Jean 17:65 
Norway 16:325 


Grieg, Edvard 9:5/-52 
Sweden 16:325 
Berwald, Franz 3:93 
SCANDINAVIAN MYTHOLOGY 
mythology 13:178-179 
SCANOIUM 16:325 
SCANNING (electronics) 16:325 
electron microscope 6:403-404 
pattern recognition 14:269 
television transmission 18: 163-165 
video 19:172 
video technology 19:181 
SCAPA FLOW 16:325-326 
SCAR 16:326 
body marking 2:195-196 
SCARAB BEETLE see DUNG BEETLE 
SCARBOROUGH (England) 16:326 
SCARLATTI (family) 16:326 
SCARLET FEVER 16:326 
strep throat 17:395 
SCARLET LETTER, THE (novel) 16:326 
Hawthorne, Nathaniel 9:164-165 
SCARNE, JOHN 16:326-327 
SCHACHT, HJALMAR 16:327 
SCHAFF, PHILIP 16:327 
SCHARNHORST, GERHARD JOHANN 
OAVID VON 16:327 
SCHECHNER, RICHARD 16:327 
acting 1:80 
SCHECHTER, SDLOMON 16:327 
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oxygen 14:166 
SCHEHERAZAOE 16:327-328 
Arabian Nights 2:61 
SCHEIDEMANN, PHILIPP 16:328 
SCHELER, MAX 16:328 
phenomenology 14:360 
SCHELLING, FRIEORICH WILHELM 
JOSEPH VON 16:328 
SCHENCK vy. UNITED STATES 16:328 
freedom of the press 8:55 
freedom of speech 8:57 
Holmes, Oliver Wendell, Jr. 9:274 
SCHENECTADY (New York) 16:328 
SCHERZO 16:328 
SCHIAPARELLI, ELSA see FASHION 
DESIGN 
SCHICK TEST see DIPHTHERIA 
SCHIELE, EGON 16:329 
SCHILLER, JOHANN CHRISTOPH 
FRIEDRICH VON 16:329-330 
German literature 8:26] 
Goethe, Johann Wolfgang von 8:342 
tragedy (drama) 18:314 
SCHIPPERKE 16:330 
SCHIPPERS, THOMAS 16:330 
SCHIRRA, WALTER M., JR. 16:330 
Apollo program 2:46 
astronaut 2:227 
SCHISM, GREAT 16:330-331 
Eastern Schism 16:330 
Orthodox church 14:143 
papacy 14:223 
Western Schism 16:330-331 
Benedict XIll, “Antipope” 3:70 
Charles V, King of France 4:266 
Clement V, Pope 5:43 
Ferrara-Florence, Council of 7:245 
Gerson, Jean le Charlier de 8:287 
Huss, John 9:389 
John XXIII, “Antipope” 10:373 
Pisa, Council of 15:26 
Sigismund, King of Germany and 
Holy Roman Emperor 17:72 
Urban VI, Pope 19:92 
Vincent Ferrer, Saint 19:204 
SCHIST 16:331 
SCHISTOSOMIASIS 16:331 
flatworm 7:335 
SCHIZOPHRENIA 16:331-332 
behavioral genetics 3:46-47 
dementia 6:72 
Laing, R. D. 11.143 
paranoia 14:240 
psychopathology 15:275, 15:277, 
15:278 


psychopharmacology 15:279 
psychosis 15:280 
SCHLEGEL, AUGUST WILHELM VON 
16:332 
SCHLEGEL, FRIEDRICH VON 16:333 
SCHLEICHER, KURT VON 16:333 
SCHLEIERMACHER, FRIEORICH 16:333 
religion 16:23 
SCHLEMMER, OSKAR 16:333 
Bauhaus 3:12 
SCHLESINGER, ARTHUR M. 16:333 
SCHLESINGER, ARTHUR M., JR. 16:333 
SCHLESINGER, JOHN 16:333-334 
SCHLESWIG-HOLSTEIN (Germany) 
16:334 
London, treaties and conferences of 


11:351 
SCHLEY, WINFIELD SCOTT see 
SAMPSON, WILLIAM T. 
SCHLICK, MORITZ 
logical positivism 11:345 
SCHLIEFFEN, ALFREO, GRAF VON 
16:334 
Germany, history of 8:282 
World War | 20:8, 20:9 
SCHLIEMANN, HEINRICH 16:334-335 
Aegean civilization 1:105 
archaeology 2:79, 2:80 
Mycenae 13:168 
Trojan War 18:346 
Troy (archaeological site) 18:352 
SCHMALKALDIC WAR 
Charles V, Holy Roman Emperor 
4:269 
Philip of Hesse 14:365-366 
SCHMIDT, HELMUT 16:335 
SCHMIDT, MAARTEN 
astronomy and astrophysics 2:230 
cosmology 5:277 
SCHMIOT, MIKE 16:335 
SCHMIDT-ROTTLUFF, KARL 16:335 
SCHMIOT TELESCOPE 16:335-336 
astrophotography 2:231 
Palomar Observatory 14:213 
Paris Observatory 14:247 
telescope, optical 18:157 
SCHMUCKER, SAMUEL SIMON 16:336 
SCHNABEL, ARTUR 16:336 
SCHNAUZER 16:336-337 
dog 6: 184 
SCHNITZLER, ARTHUR 16:337 
SCHOENBERG, ARNOLO 16:337 
atonality 2:254 
Berg, Alban 3:79 
German and Austrian music 8:260 
serial music 16:404 
SCHOFIELO, JOHN McALLISTER 16:337 
SCHOLARSHIPS, FELLOWSHIPS, ANO 
LOANS 16:337-338 
G.I. Bill of Rights 8:296 
National Merit Scholarships 13:205 
Rhodes scholarships 16:78 
SCHOLASTIC APTITUDE TEST see 
EDUCATIONAL MEASUREMENT 
AND TESTING 
SCHOLASTICISM 16:338-339 
Abelard, Peter 1:48-49 
Anselm, Saint 2:3-4 
Aristotle 2:115 
Dominicans 6:205 
Duns Scotus, John 6:269 
Erigena, John Scotus 7:94 
Peter Lombard 14:337 
Suarez Gonzalez, Adolfo Francisco 
17:406 
William of Champeaux 19:365 
SCHOLLANDER, DON 16:339 
SCHONBRUNN PALACE see FISCHER 
VON ERLACH, JOHANN 
BERNHARD 
SCHONGAUER, MARTIN 16:339 
graphic arts 8:402 
SCHOOL OF AMERICAN BALLET 
Balanchine, George 2:345 
SCHOOL BOARD see UNITED STATES, 
EDUCATION IN THE 
SCHOOL INTEGRATION see BUSING, 


SCHOOL; INTEGRATION, RACIAL 
SCHOOL FOR SCANDAL, THE (play) 
16:340 
Sheridan, Richard Brinsley 17:37 
SCHOOLCRAFT, HENRY ROWE 16:340 
SCHOOLS see EDUCATION 
SCHOONER 16:340 
SCHOPENHAUER, ARTHUR 16:340 
SCHREINER, OLIVE 16:340 
SCHREYER, EOWARO RICHARD 
16:340-341 
SCHRODINGER, ERWIN 16:341 
atom 2:250 
quantum mechanics 15:318-319, 
15:321 


SCHUBERT, FRANZ 16:341 
German and Austrian music 8:259 
symphony 18:78 
SCHULBERG, BUOO 16:341 
SCHULLER, GUNTHER 16:341-342 
SCHULTZ, DUTCH 16:342 
SCHULZ, BRUNO 16:342 
SCHULZ, CHARLES M. 16:342 
comic strip 5:122, 5:123 
SCHUMACHER, E. F. 16:342 
SCHUMAN, ROBERT 16:342 
SCHUMAN, WILLIAM 16:342 
SCHUMANN, CLARA 16:342 
German and Austrian music 8:258 
SCHUMANN, ROBERT 16:342-343 
German and Austrian music 8:258 
Schumann, Clara 16:342 
SCHUMPETER, JOSEPH A. 16:343 
capitalism 4:118 
SCHURZ, CARL 16:343 
SCHUSCHNIGG, KURT VON 16:343 
SCHUTZ, HEINRICH 16:344 
SCHUYLER, PHILIP JOHN 16:344 
SCHWANN, THEODOR, ANO 
SCHLEIOEN, MATTHIAS JAKOB 
16:344 
SCHWARTZ, OELMORE 16:344 
SCHWARZENBERG (family) 16:344 
Francis Joseph, Emperor of Austria 
8:34 
SCHWARZKOPF, ELISABETH 16:344- 
345 


SCHWARZKOPF, H. NORMAN 16:345 
SCHWARZSCHILD RADIUS see BLACK 
HOLE 
SCHWARZWALD see BLACK FOREST 
SCHWEITZER, ALBERT 16:345 
SCHWENKFELO VON OSSIG, KASPAR 
16:345 
SCHWERIN (Germany) 16:345 
SCHWINGER, JULIAN 
quantum mechanics 15:320 
SCHWITTERS, KURT 16:346 
Dada 5:400 
SCIATICA 16:346 
SCIENCE 16:346-347 
error 7:98 
modern views 16:347 
museums of science and industry 
13:142 
philosophical theories 16:346-347 
scientific associations 16:350-351 
technology 18:139-140 
See also specific branches of 
science 
SCIENCE, EOUCATION IN 16:347-348 


museums of science and industry 
13:142 
National Science Foundation 13:211 
secondary education 16:378-379 
teaching 18:134-135 
United States, education in the 
19:47-48 
SCIENCE, HISTORY OF 16:348 
Bacon, Roger 2:328 
Newton, Sir Isaac 13:317-319 
SCIENCE, PHILOSOPHY OF see 
SCIENCE—philosophical 
theories 
SCIENCE FICTION 16:348-350 
Asimov, Isaac 2:210 
Ballard, J. G. 2:351 
Clark, Arthur C. 5:35 
Dick, Philip K. 6:127 
fantasy (literature) 7:208 
Gernsback, Hugo 8:265 
Heinlein, Robert 9:190 
Le Guin, Ursula 11:213 
Lem, Stanislaw 11:237 
Lewis, C. S. 11:262 
Pohl, Frederik 15:80 
Sturgeon, Theodore 17:404 
Van Vogt, A. E. 19:119 
Verne, Jules 19: 156-157 
Twenty Thousand Leagues Under 
the Sea 18:293 
Vonnegut, Kurt, Jr. 19:232 
Wells, H. G. 19:320 
War of the Worlds, The 19:255 
Wyndham, John 20:55 
See also other specific author 


names 
SCIENTIFIC ASSOCIATIONS 16:350- 
351 


Académie des Sciences 1:62 
Academy of Sciences of the USSR 
1:65 


American Association for the 
Advancement of Science 1:310 
National Academy of Sciences 
13:200 
National Geographic Society 13:204 
National Radio Astronomy 
Observatory 13:211 
National Science Foundation 13:211 
See also subheading professional 
and educational organizations 
under specific sciences and 
technologies 
SCIENTIFIC METHOD see SCIENCE 
SCIENTIFIC NOTATION 16:351 
SCIENTIFIC RESEARCH see INVENTION; 
TECHNOLOGY; specific fields 
SCIENTOLOGY 16:351 
SCILLY ISLANDS 16:351 
SCIMITAR see SWORD AND KNIFE 
SCINTILLATION 16:351 
scintillation counter 16:351 
SCINTILLATION COUNTER 16:351 
detector, particle 6:107-108 
SCIPIO AFRICANUS MAJOR 16:351- 
352 
Rome, ancient 16:158 
SCIPIO AFRICANUS MINOR 16:352 
Punic Wars 15:299 
Rome, ancient 16:160 
SCLC see SOUTHERN CHRISTIAN 


364 SCLEROSIS 


LEADERSHIP CONFERENCE 
SCLEROSIS 16:352 
SCOBEE, FRANCIS R. 
Space Shuttle 17:263 
SCOFIELD, PAUL 16:352 
SCOLIOSIS 16:352 
SCOPAS 16:352 
SCOPES, JOHN T. see SCOPES TRIAL 
SCOPES TRIAL 16:352 
Bryan, William Jennings 3:343-344 
creationism 5:323 
Darrow, Clarence S. 6:19 
fundamentalism 8:116-117 
SCOPOLAMINE 16:352 
SCORPION 16:352-353 
arachnid 2:67 
SCORPION FISH 16:353 
SCORPION FLY 16:353 
SCORPIUS 16:353 
SCORSESE, MARTIN 16:353 
SCOTLANO 16:353-356 
art see CELTIC ART 
bridge (engineering) 3:305 
cities 16:354 
See also specific city names 
clan 9:31 
counties (former) see specific 
names 
golf 8:353 
government and history 16:354-356 
Alexander Ill, King of Scotland 
1:255 
Baliol, John de 2:349 
Bishops’ Wars 3:154-155 
Buchanan, George 3:347 
Caledonia 4:23 
Covenanters 5:308 
Douglas (family) 6:217 
English Civil War 7:52-53 
Glencoe, Massacre of 8:327 
Jacobites 10:303 
Macbeth, King of Scotland 12:7 
Mary, Queen of Scots 12: 155-156 
Picts 15:6-7 
Rob Roy 16:108 
Robert |, King of Scotland (Robert 
the Bruce) 16:/09 
Stuart (family) 17:400 
Wallace, Sir William 19:247 
William the Lion, King 19:365 
See also GREAT BRITAIN, HISTORY 
OF 
land, people, and economy 16:354 
literature see SCOTTISH LITERATURE 
Loch Ness monster 11:335-336 
map 16:355 
monarchs see specific monarch 
names 
Orkney Islands 14:139 
patron saint 
Andrew, Saint 1:374 
physical features 
Ben Nevis 3:68 
Hebrides 9:185 
regions see specific region names 
religion 16:354 
Scotland, Church of 13:356-357 
rivers, lakes, and waterways 
Clyde, River 5:62 
Forth, River 7:412 
Ness, Loch 13:254 


Scapa Flow 16:325-326 
Tay, River 18:129 
Tweed, River 18:392 
sports 
Highland Games 9:237 
tartan 18:121-122 
SCOTLAND, CHURCH OF 16:356-357 
Knox, John 11:89 
Melville, Andrew 12:250 
Presbyterianism 15:200-201 
SCOTLANO YARO 16:357 
SCOTT, DAVID R. 
space exploration 17:248 
SCOTT, DRED see DRED SCOTT v. 
SANDFORD 
SCOTT, DUNCAN CAMPBELL 16:357 
SCOTT, GEORGE C. 16:357 
SCOTT, SIR GEORGE GILBERT 16:357 
Gothic Revival 8:375 
SCOTT, ROBERT FALCON 16:357 
Amundsen, Roald 1:354 
Antarctica 2:12 
SCOTT, SIR WALTER 16:357-358 
English literature 7:61, 7:63 
Ivanhoe 10:291 
novel 13:402 
SCOTT, WINFIELD 16:358 
Mexican War 12:306, 12:308 
SCOTTISH DEERHOUND 16:358 
SCOTTISH GAELIC LANGUAGE see 
CELTIC LANGUAGES 
SCOTTISH LITERATURE 16:358 
Burns, Robert 3:388-389 
Carlyle, Thomas 4: 140 
Fergusson, Robert 7:241 
SCOTTISH TERRIER 16:358-359 
SCOTTSBORO CASE see POWELL v. 
ALABAMA 
SCOUT (launch vehicle) 16:359 
SCOUTING 16:359 
Baden-Powell, Robert 2:333 
Brownies 3:334 
SCRABBLE 16:359 
SCRANTON (Pennsylvania) 16:359 
SCRAPER 
earth-moving machinery 6:308 
SCRAPIE 
diseases, animal 6:161 
SCREAMER 16:359 
SCREW (device) 16:359-360 
SCREW PINE 16:360 
SCREW PROPELLER see PROPELLER 
SCRIABIN, ALEKSANDR NIKOLAYEVICH 
16:360 
SCRIBE, EUGENE 16:360 
SCRIMSHAW 16:360-361 
SCRIPPS, E. W. 16:361 
SCRIPPS INSTITUTION OF 
OCEANOGRAPHY 16:361 
SCRIPTS see CALLIGRAPHY 
SCRUGGS, EARL see FLATT AND 
SCRUGGS 
SCUBA DIVING 16:361 
archaeology 2:77 
Cousteau, Jacques Yves 5:307 
diving, deep-sea 6:174 
oceanography 14:51-52 
SCUDERY, MADELEINE DE 16:361 
SCULPIN 16:362 
SCULPTURE 16:362-367 
abstract art 


Arp, Jean 2: 144-145 
Aegean civilization 16:362-363 
African art 1:151-153, 1.154 
Benin, Kingdom of 3:73, 3:74 
art 2:146-158 
art collectors and patrons 2:158- 
159 
art conservation and restoration 
2:159-161 
Art Deco 2:161-162 
Art Nouveau 2:163-165 
baroque art and architecture 16:365 
bas-relief 2:397-398 
Brancusi, Constantin 3:278 
Brazil 
Aleijadinho 1:251 
bronzes 3: 325-327 
Canada 
Hébert, Louis Philippe 9:183 
Carolingian art and architecture 
16:363-364 
China 
Chinese art and architecture 
4:354-355 
Longmen (Lung-men) 11:356 
collage 5:89 
Cubism 
Archipenko, Aleksandr 2:86 
Denmark 
Thorvaldsen, Bertel 18:237-238 
Early Christian art and architecture 
6:295 
Egypt, ancient 2:147, 6:367-368 
Etruscans 7:123 
Flemish art and architecture 7:340- 
34] 
folk art 7:372-374 
France 16:364, 16:365 16.366 
Coysevox, Antoine 5:312 
French art and architecture 8:61- 
66 
Giradon, Francois 8:310-311 
Gislebertus 8:312 
Goujon, Jean 8:378 
Houdon, Jean Antoine 9:323 
Lipchitz, Jacques 11:312-313 
Maillol, Aristide 12:55 
Merovingian art and architecture 
12:273 
Puget, Pierre 15:292 
Rodin, Auguste 16:133 
Germany 16:364, 16:365 
German art and architecture 
8:253 
Riemenschneider, Tilman 16:91- 


Schlemmer, Oskar 16:333 
Stoss, Veit 17:385 
Gothic art and architecture 8:371- 
372, 8:374, 16:364 
Great Britain 16:366 
Armitage, Kenneth 2:131 
Caro, Anthony 4:146 
Epstein, Jacob 7:87 
Flaxman, John 7:337 
Moore, Henry 13:70-71 
Greece 16:362-363 
Elgin Marbles 7:3 
Greek art 9:31, 9:32-34 
Laocoén 11:172 
Lysippus 11:415 


Myron 13:169 
Praxiteles 15:175 
Italy 16:364-365 
Arnolfo di Cambio 2:143 
Canova, Antonio 4:109 
della Robbia (family) 6:70 
Donatello 6:207-208 
Ghiberti, Lorenzo 8:294-295 
Italian art and architecture 
10:270, 10:272 
Michelangelo 12:324-327 
Verrocchio, Andrea del 19:158 
ivory and ivory carving 10:294 
Japan 
Japanese art and architecture 
10:325, 10:326, 10:327, 10:330 
netsuke 13:260 
kinetic art 11:68 
Lamaist art and architecture 11:148 
Latin American art and architecture 
11:185-191 
Mannerism 12:102 
marble 12:118 
Netherlands 16:364 
Dutch art and architecture 6:278 
Sluter, Claus 17:126 
Norway 
Vigeland, Gustav 19:198-199 
Ottonian art and architecture 
16:364 
Portugal 
Portuguese art and architecture 
15:145-146 
pre-Columbian art and architecture 
Maya 12:204 
prehistoric art 15:189, 15:190-192, 
16:362 
Renaissance art and architecture 
16:31, 16:33, 16:34, 16:365 
rococo style 16:365 
Roman art and architecture 16:139- 
140, 16:363 
Romanesque art and architecture 
16: 146-147, 16:364 
Russia 
Archipenko, Aleksandr 2:86 
Zadkine, Ossip 20:98 
sarcophagus 16:294 
Scandinavian art and architecture 
16:323 
Spain 
Berruguete, Alonso 3:91 
Spanish art and architecture 
17:278-280 
Switzerland 
Tinguely, Jean 18:261 
terra-cotta 18:190-191 
tomb 18: 284, 18:285 
United States 16:366 
American art and architecture 
1:303-304 
Calder, Alexander 4:22 
Davidson, Jo 6:27-28 
di Suvero, Mark 6:120 
Fraser, James Earle 8:46 
French, Daniel Chester 8:60-6 
Hoffman, Malvina 9:264 
Lachaise, Gaston 11:136 
Lippold, Richard 11:3/5 
Manship, Paul 12:105 
Marisol 12:130 


Nadelman, Elie 13:182 
Nevelson, Louise 13:268 
Noguchi, Isamu 13:352-353 
Oldenburg, Claes 14:80-8/ 
Rimmer, William 16:97 

Rush, William 16:199 
Rushmore, Mount 16: 799-200 


Saint-Gaudens, Augustus 16:242- 
243 


Segal, George 16:386-387 
Smith, David 17:128 
Smith, Tony 17:130 
South Dakota 17:23/ 
Taft, Lorado 18:92 
Zorach, William 20:124 
vorticism 19:233 
wood carving 19:409-410 
Yugoslavia 20:91 
SCURVY 16:367 
SCYLLA AND CHARYBDIS 16:367 
SCYTHIANS 16:367 
Ipiutak 10:216 
steppe art 17:36] 
SDI see STRATEGIC DEFENSE 
INITIATIVE 
SDI (Selective Dissemination of 
Information) 
information science 10:152 
SEA, LAW OF THE 16:367 
seas, freedom of the 16:375 
territorial waters 18:191 
SEA ANEMONE 16:367-368 
SEA BASS 16:368 
grouper 9:62-63 
SEA OF CORTES see CALIFORNIA, GULF 
OF 


SEA CUCUMBER 16:368 
echinoderm 6:320, 6:32 
SEA HORSE 16:368-369 
tropical fish 18:349 
SEA LEVEL 16:369 
glaciers and glaciation 8:315 
SEA LILY see ECHINODERM 
SEA LION 16:369 
SEA MOTH 16:369 
SEA OTTER 16:369 
SEA PEN 16:370 
SEA PEOPLES 16:370 
Philistines 14:372 
Ugarit 18:406 
SEA ROBIN 16:370 
SEA ROVER see PIRACY 
SEA SNAKE 16:370 
SEA SPIDER 16:370 
SEA STAR see STARFISH 
SEA TURTLE 16:370-371 
ridley turtle 16:91 
turtle 18:389 
SEA URCHIN 16:371 
coral reef 5:254 
development 6:112, 6:113 
echinoderm 6:320, 6:321 
SEA WALNUT see COMB JELLY 
SEABEES 16:371 
SEABORG, GLENN T. 16:371-372 
actinide series 1:80 
californium 4:36 
curium 5:375 
fermium 7:243 
periodic table 14:312 
plutonium 15:73 


SEABURY, SAMUEL 16:372 

SEAFLOOR see OCEAN AND SEA; 
OCEANOGRAPHY 

SEAFLOOR SPREADING see MID- 
OCEANIC RIDGE; OCEAN AND 
SEA; PALEQGEOGRAPHY; PLATE 
TECTONICS 

SEAGA, EDWARD 16:372 

SEAGRAM BUILDING 16:372 


American art and architecture 1:302 


SEAL (zoology) 16:372-373 

animal migration 1:408, 1-409 

Antarctica 2:10, 2:12 

Pribilof Islands 15:214 
SEALE, BOBBY G. 

Black Panther party 3:164 
SEALYHAM TERRIER 16:374 
SEAMOUNT 16:374 

ocean and sea 14:39 
SEAPLANE 16:374 
SEARCH AND SEIZURE 

wiretapping 19:388 

See also BILL OF RIGHTS; RIGHT OF 

SEARCH; SEARCH WARRANT 
SEARCH WARRANT 16:374 

writ of assistance 20:50 
SEARLE, RONALO 16:374-375 
SEARS TOWER 16:375 

skyscraper 17:113, 7:114 
SEAS see OCEAN AND SEA 
SEAS, FREEDOM OF THE 16:375 

international law 10:192 

Sea, Law of the 16:367 

territorial waters 18:191 
SEASCAPE PAINTING 

Homer, Winslow 9:280-28] 
SEASICKNESS see MOTION SICKNESS 
SEAT BELT 

safety, automotive 16:235 
SEATO see SOUTHEAST ASIA TREATY 

ORGANIZATION 
SEATTLE (Washington) 16:375-376 
SEAVER, TOM 16:376 
SEAWATER 16:376 

desalination 6:98-100 

evaporite 7:153-154 

geochemistry 8:223 

oceanic nutrients 14:48-49 

salt (sodium chloride) 16:261 
SEAWEED 16:376-377 

algae 1:261, 1:262 
SEBACEOUS GLANDS 

acne 1:76 
SEBASTIAN, KING OF PORTUGAL 

16:377 
SEBASTIAN, SAINT 16:377 
SEBASTIANO DEL PIOMBO 16:377 
SEC see SECURITIES AND EXCHANGE 
COMMISSION 
SECANT 16:377 
SECESSION MOVEMENT (art) 16:377 

Art Nouveau 2:165 

Hoffmann, Josef 9:264-265 

Klimt, Gustav 11:84 


SECESSIONISTS (U.S. history) see CIVIL 


WAR, U.S.; CONFEDERATE 
STATES OF AMERICA; STATE 
RIGHTS 

SECONAL 16:377 

2D AMENDMENT see BILL OF RIGHTS; 
CONSTITUTION OF THE UNITED 


STATES; RIGHT TO BEAR ARMS 
SECOND COMING OF CHRIST 16:377 
Adventists 1:101 
Antichrist 2:28 
Irving, Edward 10:248 
millenarianism 12:362 
Miller, William 12:364 
SECOND INTERNATIONAL see 
INTERNATIONAL, SOCIALIST 
SECOND LAW OF THERMODYNAMICS 
see ENTROPY (physics); 
THERMODYNAMICS 
SECOND REPUBLIC see FRANCE, 
HISTORY OF 
SECONDARY EDUCATION 16:378-379 
advanced placement program 1:101 
British education 3:315 
coeducation 5:78 
computers in education 5:164- 165 
education 6:345 
Elementary and Secondary 
Education Act of 1965 6:412 
Gymnasium 9:94 
lycée 11:410 


vocational education 16:378, 16:379 


SECORO, LAURA 16:379 
SECRET BALLOT see ELECTION 
SECRET SERVICE 16:379 
SECRET SOCIETIES 16:379-380 
fraternal societies 8:47 
fraternities and sororities 8:47 
freemasonry 8:58-59 
Ku Klux Klan 11:114 
tong 18:286 
SECRETARY BIRO 16:380 
SECURITIES see STOCK (finance) 
SECURITIES ANO EXCHANGE 
COMMISSION 16:380 
accounting 1:70 
stock market 17:376 
SEDATIVE 16:380-381 
barbiturate 2:382 
chloral hydrate 4:366 
SEOQOON, RICHARO JOHN 16:381 
SEDER 16:381 
SEDGE 16:381-382 
SEDGWICK, AOAM 16:382 
SEDIMENT, MARINE 16:382-383 
foraminifera 7:394-395 
fossil record 8:4-5 
lake (body of water) 11:144 
ocean and sea 
lagoon 11:14] 
petroleum 14:343-344 
tektites 18:151 
SEDIMENTARY ROCK 16:383-385 
authigenic rocks 16:383-384 
bauxite 3:13 
carbonate rocks 16:383 
chert and flint 4:302 
cobble 5:72 
concretion 5:168-169 
conglomerate (geology) 5:177 
erosion and sedimentation 7:97 
evaporite 7:153-154 
feldspar 7:233-234 
geosyncline 8:249 
limestone 11:297-298 
paleomagnetism 14:203 
pyroclastic rocks 16:384-385 
rock 16:115 
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sandstone 16:282-283 
shale 17:19-20 
Shale, oil 17:20 
sulfide minerals 18:12 
syncline and anticline 18:79 
terrigenous rocks 16:384 
till and tillite 18:254-255 
SEDIMENTATION see EROSION AND 
SEDIMENTATION 
SEOITION 16:385 
subversion 17:411 
SEEBECK EFFECT 
thermoelectricity 18:224 
SEECKT, HANS VON 16:385 
SEED 16:385-386 
cotyledon 5:297-298 
flower 7:356, 7:358 
fruit 8: 104 
grain 8:392 
gymnosperm 9:96-97 
horticulture 9:316-317 
orchid 14:119-120 
plant 15:44 
plant propagation 15:51 
SEED COWE 16:386 
conifer 5: 185 
SEEGER, PETE 16:386 
SEEING EYE DOG see GUIDE DOG 
SEFERIS, GEORGE 16:386 
SEGAL, GEORGE 16:386-387 
SEGHERS, HERCULES 16:387 
SEGO LILY 16:387 
SEGOVIA, ANDRES 16:387 
SEGREGATION, RACIAL see 
INTEGRATION, RACIAL 
SEI SHONAGON 16:387 
SEIGNORIALISM see MANORIALISM 
SEIKAN TUNNEL see TUNNEL 
SEINE RIVER 16:387 
SEISMOGRAM see SEISMOMETER 
SEISMOLOGY see GEOPHYSICS 
SEISMOMETER 16:387-388 
Richter scale 16:88 
SELASSIE, HAILE see HAILE SELASSIE 
SELECTIVE SERVICE see 
CONSCRIPTION 
SELENE 16:388 
Artemis 2:166 
SELENIUM 16:389 
SELEUCIOS (dynasty) 16:389-390 
Maccabees (family) 12:7 
map 16:389 
Persia, ancient 14:321 
See also specific rulers 
SELEUCUS | NICATOR, MACEDONIAN 
KING 16:390 
SELF-ALIENATION 
alienation 1:271 
SELF-INCRIMINATION 16:390 
evidence 7:157 
Miranda v. Arizona 12:392 
witness 19:396 
SELF-PSYCHOLOGY 
psychoanalysis 15:266 
SELIM |, SULTAN OF THE OTTOMAN 
EMPIRE 16:390 
SELIM III, SULTAN OF THE OTTOMAN 
EMPIRE 16:390 
SELINUS (Sicily) 16:391 
SELJUKS 16:391 
Alp-Arslan 1:283 


366 SELKIRK 
Asia 2:206 SENATE OF THE UNITED STATES SENNETT, MACK 16:400-401 Pasi¢, Nikola 14:259 
Byzantine Empire 3:415 16:395-396 Keystone Kops 11:55 Peter |, King 14:338 


Turks 18:382-383 
SELKIRK (Scotland) 16:391 
SELKIRK, THOMAS DOUGLAS, 5TH EARL 
OF 16:391 
agriculture, history of 1:179 
Red River Settlement 15:410 
SELLERS, PETER 16:391 
SELMA (Alabama) 16:391 
African Americans 1:148 
SELZNICK, DAVID 0. 16:391-392 
SEMANTICS (linguistics) 16:392 
communication 5:130 
Hayakawa, S. |. 9:165 
lexicology and lexicography 11:264- 
265 


linguistics 11:309 
logic 11:344 
psycholinguistics 15:267 
syntax 18:80-811 
writing systems, evolution of 20:51 
SEMAPHORE 16:392-393 
signaling 17:74 
SEMBENE, OUSMANE 16:393 
SEMELE 16:393 
SEMEN 16:393 
artificial insemination 2:174 
heredity 9:218 
sexual development 17:11 
sexual intercourse 17:12 
SEMIARID CLIMATE 16:393 
SEMICONDUCTOR 16:393-394 
charge-coupled device 4:261 
computer 5:152, 5:154 
diode 6:153-154 
Zener diode 20:107 
gallium 8:152 
germanium 8:266 
Hall effect 9:115 
insulator, electrical 10:172 
integrated circuit 10:174-175 
plasma physics 15:52 
rectifier 15:408 
silicon 17:78 
solar cell 17:174 
thermistor 18:220 
thermoelectricity 18:224 
transistor 18:319-320 
SEMINOLE (American Indians) 16:394- 
395 


Five Civilized Tribes 7:314-3154 
Jackson, Andrew 10:298 
Osceola 14:145 
SEMIOTICS 16:395 
anthropological linguistics 2:18 
Barthes, Roland 2:395 
communication 5:130 
structuralism 17:400 
SEMIRAMIS 16:395 
SEMITES 16:395 
Afroasiatic languages 1:165-166 
Akkad 1:214 
Arabs 2:62 
Aramaeans 2:69 
SEMITIC LANGUAGES see AFROASIATIC 
LANGUAGES 
SEMMELWEIS, IGNAZ PHILIPP 
bacteria 2:331 
surgery 18:38 
SEMMES, RAPHAEL 16:395 


African Americans 1:146, 1:14% 
Aldrich, Nelson 1:249 
Baker, Howard 2:341 
Blount, William 3:182 
Borah, William Edgar 3:229 
Brooke, Edward W. 3:327 
Capitol of the United States 4:/19 
Caraway, Hattie Wyatt 4:124 
Chandler, Zachariah 4:253-254 
cloture 5:57 
Congress of the United States 
5:181-184 
Congressional Record 5:184 
Constitution of the United States 
5:210, 5:212-214, 5:221 
Dirksen, Everett M. 6:158 
Edmunds, George Franklin 6:342 
filibuster 7:263 
Fulbright, J. William 8:110 
Green, Theodore Francis 9:38 
Morrill, Justin S. 13:85 
Revels, Hiram R. 16:62 
Smith, Margaret Chase 17:130 
Tenure of Office Act 18:185 
treaty 18:331 
Trumbull, Lyman 18:358 
vice-president of the United States 
19:164 
SENATE, ROMAN 16:396-397 
Rome, ancient 16:158, 16:161 
SENDAI (VJapan) 16:397 
SENDAK, MAURICE 16:397 
children’s literature 4:323 
SENECA (American Indians) 16:397 
Cornplanter 5:263 
Handsome Lake 9:129 
Jemison, Mary 10:343 
Morgan, Lewis Henry 13:78-79 
Parker, Ely S. 14:249 
Red Jacket 15:409-410 
SENECA, LUCIUS ANNAEUS 16:397 
tragedy (drama) 18:314 
SENECA FALLS CONVENTION 16:397 
Mott, Lucretia Coffin 13:107 
Stanton, Elizabeth Cady 17:334 
suffrage, women’s 18:5 
SENECA THE YOUNGER see SENECA, 
LUCIUS ANNAEUS 
SENEFELDER, ALOYS see LITHOGRAPH; 
OFFSET LITHOGRAPHY 
SENEGAL 16:398-399 
cities see specific city names 
economic activity 16:398-399 
flag 16:398 
government 16:399 
history 16:399 
Senghor, Leopold Sédar 16:400 
land and people 16:398 
map 16:399 
SENEGAL RIVER 16:399-400 
SENGHOR, LEOPOLD SEDAR 16:400 
African literature 1:157 
SENILITY 16:400 
aging 1:172 
SENNA 16:400 
SENNACHERIB, KING OF ASSYRIA 
16:400 
aqueduct 2:55 
Nineveh 13:341 


SENSATIONALISM (philosophy) 16:401 
Condillac, Etienne Bonnot de 5:169 
SENSES AND SENSATION 16:401 
biological equilibrium 3:126 
bird 3:143 
flavors and fragrances 7:336 
human body 9:362, 9:368 
infancy 10:143 
insect 10:167 
lizard 11:330 
memory 12:252 
pattern recognition 14:268-269 
perception 14:305-306 
psychology 15:269 
psychophysics 15:279 
reptile 16:48 
sensationalism (philosophy) 16:401 
sensory deprivation 16:401-402 
shark 17:24 
snake 17:135, 17:137 
synesthesia 18:80 
taste and smell 18:125 
See also specific sense organ names 
SENSITIVITY TRAINING see HUMANISTIC 
PSYCHOLOGY 
SENSORY DEPRIVATION 16:401-402 
space medicine 17:253 
SENTENCE (grammar) 
syntax 18:81 
SENTENCE (law) 16:402 
SEQUL (South Korea) 16:402 
Korea 11:99 
SEPARATION OF POWERS 16:402 
Constitution of the United States 
5:210-211, 5:214 
executive branch 7:169 
executive privilege 7:169 
government 8:381-382 
judicial review 10:405 
SEPARATISTS see 
CONGREGATIONALISM; 
PILGRIMS 
SEPHARDIM 16:402-403 
Jews 10:358, 10:359 
SEPOY REBELLION see INDIAN MUTINY 
SEPTIC SHOCK 
shock 17:53-54 
SEPTICEMIA 16:403 
SEPTUAGINT 16:403 
Apocrypha 2:45 
Bible 3:103 
SEQUENCE (mathematics) 16:403 
convergence 5:231 
Fibonacci sequence 7:255 
limit 11:298 
progression 15:240 
series 16:404-405 
SEQUOIA see REDWOOD 
SEQUOIA NATIONAL PARK see 
NATIONAL PARKS 
SEQUOYA (Cherokee Indian) 16:403 
Cherokee 4:30] 
writing systems, evolution of 20:52 
SERAPIS (deity) 16:403 
Apis 2:44 
SERBIA (Yugoslavia) 16:403-404 
history 
Balkan Wars 2:349-350 
Milos, Prince 12:366 


Stephen Dusan, King 17:360 
World War | 20:8, 20:13, 20:15 
Yugoslavia 20:93-94 
map 16:404 
SERBO-CROATIAN LANGUAGE see 
SLAVIC LANGUAGES 
SERENADE 16:404 
SERENGETI NATIONAL PARK 16:404 
SERFDOM see MANORIALISM 
SERIAL MUSIC 16:404 
Babbitt, Milton 2:321 
Ginastera, Alberto 8:306 
Krenek, Ernst 11:111 
Schoenberg, Arnold 16:337 
Webern, Anton von 19:307-308 
SERIALS see FILM SERIALS; SOAP 
OPERA 
SERIES (mathematics) 16:404-405 
convergence 9:231 
factorial 7:196 
SERKIN, PETER 
Serkin, Rudolf 16:405 
SERKIN, RUDOLF 16:405 
SERLING, ROD 16:405 
SERLIO, SEBASTIANO 16:405 
SERMON ON THE MOUNT 
Jesus Christ 10:349, 10:350 
SEROTONIN see HORMONE, ANIMAL 
SERPENTINE 16:405 
asbestos 2:179 
SERRA, JUNIPERO 16:405-406 
California 4:33 
SERT, JOSE LUIS 16:406 
SERUM 16:406 
SERVAL 16:406 
SERVANTS see DOMESTIC SERVICE 
SERVETUS, MICHAEL 16:406 
Calvin, John 4:45 
SERVICE, ROBERT W. 16:406-407 
SERVICE INDUSTRIES 16:407 
employment and unemployment 
7:24-25 
SERVOMECHANISM 16:407 
automation 2:293 
SESAME 16:407 
“SESAME STREET” (TV show) 16:407- 
408 
Muppets 13:130 
SESOSTRIS |, KING OF EGYPT 16:408 
SESOSTRIS Ill, KING OF EGYPT 16:408 
SESSHU 16:408 
SESSIONS, ROGER 16:408 
SET (Egyptian deity) 16:408 
SET THEORY 16:408-409 
Cantor, Georg 4:111 
function 8:112 
group theory 9:62 
logic 11:345 
paradox (mathematics) 14:234-235 
permutation and combination 
14:317 
variable 19:124-125 
Venn diagram 19:145 
SETI 1, KING OF EGYPT 16:409 
SETON, SAINT ELIZABETH ANN BAYLEY 
16:409 
SETTLEMENT, ACT OF 16:409 
Hanover (dynasty) 9:131 
SETTLEMENT HOUSES see HULL 


HOUSE; SOCIAL WORK 
SEURAT, GEORGES 16:409-410 
impressionism (art) 10:59 
postimpressionism 15:152 
Signac, Paul 17:73 
SEUSE, HEINRICH see SUSO, HEINRICH 
SEUSS, DR. 16:410 
SEVASTOPOL (USSR) 16:410 
Crimean War 5:333-334 
SEVEN AGAINST THEBES 16:410 
SEVEN DAYS’ BATTLES see 
PENINSULAR CAMPAIGN 
SEVEN SISTERS COLLEGES 16:410-411 
See also specific college names 
SEVEN SLEEPERS OF EPHESUS 16:411 
SEVEN WEEKS’ WAR 16:411 
SEVEN WONDERS OF THE WORLD 
16:411-413 
tomb 18:284 
SEVEN YEARS’ WAR 16:413-414 
British Empire 3:316, 3:317 
French and Indian Wars 8:72 
Louis XV, King of France 11:372 
map 16:413 
Maria Theresa, Austrian 
Archduchess, Queen of Hungary 
and Bohemia 12:124 
Paris, treaties of 14:247 
17TH AMENDMENT see CONSTITUTION 
OF THE UNITED STATES 
7TH AMENDMENT see BILL OF RIGHTS; 
CONSTITUTION OF THE UNITED 
STATES 
SEVENTH-DAY ADVENTISTS see 
ADVENTISTS 
SEVERINI, GINO 16:414 
SEVERN, RIVER 16:414 
SEVERUS, SEPTIMIUS, ROMAN 
EMPEROR 16:414-415 
SEVIER, JOHN 16:415 
SEVIGNE, MADAME DE 16:415 
SEVILLE (Spain) 16:415 
SEVRES WARE see POTTERY AND 
PORCELAIN 
SEWALL, SAMUEL 17:3 
SEWARD, WILLIAM H. 17:3 
Civil War, U.S. 5:14 
Weed, Thurlow 19:310 
SEWELL, ANNA see BLACK BEAUTY 
SEWELLEL 17:3 
SEWERAGE 17:3-5 
civil engineering 5:4-5 
groundwater 9:61 
plumbing 15:72 
sludge 17:125 
treatment plant 17:4, 17:5 
water supply 19:280-281 
SEWING see EMBROIDERY; 
NEEDLEWORK 
SEWING MACHINE 17:5-6 
clothing industry 5:56-57 
Howe, Elias 9:341 
industrial design 10:138 
Singer, Isaac Merrit 17:91 
textile industry 18:203 
SEX 17:6 
SEX CHANGE see SEX REASSIGNMENT 
SEX CHROMOSOMES see GENETIC 
DISEASES; GENETICS 
SEX CRIMES see CHILD ABUSE; RAPE 
SEX EDUCATION 17:6 


SEX HORMONES 17:6-7 
aphrodisiac 2:44 
breast 3:293 
DES (pharmaceutical) 6:98 
Doisy, Edward 6:194 
endocrine system 7:33, 7:34 
endocrine system, diseases of the 
7:35-36 
estrous cycle 7:111 
gestation 8:287 
lipid 11:314 
menopause 12:261 
menstruation 12:262-263 
sex reassignment 17:7, 17:8 
sexual development 17:10, 17:11 
SEX-LINKED DISEASES 
headache 9:169 
hemophilia 9:200 
lupus erythematosus 11:402-403 
muscular dystrophy 13:139 
Tourette’s syndrome 18:302 
SEX REASSIGNMENT 17:7-8 
SEX ROLES 17:8-9 
family 7:206 
sexism 17:9 
sexual development 17:10-11 
women in society 19:402-406 
SEX THERAPY 17:9 
SEXISM 17:9 
discrimination 6:160 
equal opportunity 7:87 
Equal Rights Amendment 7:87 
women in society 19:403-406 
SEXTANT 17:9 
astrolabe 2:20 
navigation 13:22], 13:222 
SEXTON, ANNE 17:9 
SEXUAL BEHAVIOR, HUMAN 
aphrodisiac 2:44 
exhibitionism 7:172 
fetishism 7:249 
homosexuality 9:283-284 
incest 10:64-65 
masochism 12:165 
masturbation 12:181 
nymphomania 14:18 
pedophilia 14:284 
prostitution 15:249-250 
psychopathology 15:275 
research 
Ellis, Havelock 7:13-14 
Kinsey reports 11:74 
Masters and Johnson reports 
12:179 
sadism 16:234 
sex therapy 17:9 
sexual intercourse 17:13 
sodomy 17:169 
transvestism 18:328-329 
voyeurism 19:236 
SEXUAL OEVELOPMENT 17:10-12 
Freud, Sigmund 8:88 
sex roles 17:8 
SEXUAL HARASSMENT see EQUAL 
OPPORTUNITY; SEXISM 
SEXUAL INTERCOURSE 17:12-13 
AIDS 1:187, 1:188 
animal courtship and mating 1:403 
aphrodisiac 1:44 
birth control 3:151-152 
celibacy 4:210 


SHAPUR II, KING OF PERSIA 


chastity belt 4:275 

fertilization 7:247 

frigidity 8:91 

impotence 10:56 

incest 10:64-65 

rape (crime) 15:387-388 

venereal disease 19:140-141 
SEXUAL SELECTION 17:13 

natural selection 13:214 
SEXUALLY TRANSMITTED DISEASE see 

VENEREAL DISEASE 

SEYCHELLES 17:13-14 

flag 17:14 


history and government 17:14 


land, people, and economy 17:14 
map 17:13 
SEYFERT GALAXIES see 
EXTRAGALACTIC SYSTEMS 
SEYMOUR, HORATIO 17:14-15 
SEYMOUR, JANE 17:15 
SFAX (Tunisia) 17:15 
SFORZA (family) 17:15 
Italian Wars 10:278 
SHAANXI (Shensi) (China) 17:15 
SHABA (Zaire) 17:15 
history 
Lumumba, Patrice 11:397-398 
Tshombe, Moise Kapenda 18:361 
SHACKLETON, SIR ERNEST HENRY 
17:15-16 
Antarctica 2:12 
SHAD 17:16 
SHADOW PLAY 17:16 
theater, history of the 18:213 
SHADWELL, THOMAS 17:16 
SHAFFER, PETER 17:16 
SHAFTER, WILLIAM RUFUS 17:16 
SHAFTESBURY, ANTHONY ASHLEY 
COOPER, 1ST EARL OF 17:16 
Locke, John 11:336 
SHAFTESBURY, ANTHONY ASHLEY 
COOPER, 3D EARL OF 17:16-17 
SHAFTESBURY, ANTHONY ASHLEY 
COOPER, 7TH EARL OF 17:17 
SHAH JAHAN, MOGUL EMPEROR OF 
INDIA 17:17 
SHAH NAMAH see FIRDAWSI 
SHAHN, BEN 17:17 
Depression of the 1930s 6:94 
social realism 17:150 
United States, history of the 19:65 
SHAKA, KING OF THE ZULUS 17:17 
SHAKERS 17:18 
Lee, Ann 11:228 
SHAKESPEARE, WILLIAM 17:18-19 
acting 1:79 
comedies 5:119, 17:19 
Merchant of Venice, The 12:266 
Midsummer Night's Dream, A 
12:352 
Taming of the Shrew, The 18:103 
Tempest, The 18:167 
criticism, literary 17:19 
Bradley, A. C. 3:265 
Granville-Barker, Harley 8:399 
Johnson, Samuel 10:380 
Elizabethan Age 7:9, 7:10 
Elizabethan playhouse 7:1] 
English literature 7:57, 7:59 
Folger Shakespeare Library 7:370- 
371 


367 


fool 7:387 
history plays 17:19 
Henry IV, Parts I and 29:204 
Henry V9:204 
Richard 11 16:84 
Richard 111 16:84 
literary fraud 11:320 
pun 15:298 
Sonnets of Shakespeare 17:192 
theatrical productions 
Old Vic Theatre 14:80 
Olivier, Laurence Kerr, Baron 
Olivier of Brighton 14:83 
Royal Shakespeare Company 
16:186 
tragedies 17:19, 18:314 
Hamlet 9:122 
King Lear 11:71 
Macbeth 12:6 
Othello 14:152 
Romeo and Juliet 16:163 
tragicomedy 18:314 
Winter's Tale, The 19:387 
SHAKTI 17:19 
SHALE 17:19-20 
clay minerals 5:40-41 
sedimentary rock 16:384 
SHALE, OIL 17:20 
naphtha 13:189 
synthetic fuels 18:82 
SHALLOT 17:20 
vegetable 19:135 
SHALMANESER III, KING OF ASSYRIA 
17:20 
SHAMAN 17:20-21 
folk medicine 7:376-377 
medicine, traditional 12:234-235 
primitive religion 15:223-224 
SHAMIR, YITZHAK 17:21 
SHAMROCK 17:21 
SHAN 17:21 
SHANDONG (Shantung) (China) 17:21 
SHANG (dynasty) 17:21 
Anyang (China) 2:38 
China, history of 4:340-341 
oracle bones 14:131 
SHANGHAI (China) 17:21-22 
SHANGRI-LA 17:22 
SHANKAR, RAVI 17:22 
music 13:15] 
SHANKARA 
Vedanta 19:1341 
SHANNON, CLAUOE ELWO000 17:22 
communication 5:129 
SHANNON, RIVER 17:22 
SHANSI (China) see SHANXI (Shansi) 
(China) 
SHANTUNG (China) see SHANDONG 
(Shantung) (China) 
SHANTY 17:23 
SHANXI (Shansi) (China) 17:23 
SHAPER 
machine tools 12:19 
SHAPIRO, KARL 17:23 
SHAPLEY, HARLOW 
astronomy and astrophysics 2:230 
cosmology 5:276 
extragalactic systems 7:184 
Galaxy, The 8:144-145 
SHAPUR II, KING OF PERSIA 17:23 
Persia, ancient 14:321-322 


368 SHARAKU 


SHARAKU 17:23 
SHARIA 17:23-24 
Islam 10:252 
Saudi Arabia 16:311 
women in society 19:405, 19:406 
SHARK 17:24-26 
bullhead 3:372 
digestive system 6:143 
dogfish 6:193 
SHARON, ARIEL 17:26 
SHARON, PLAIN OF 17:26 
SHASTA, MOUNT 17:26 
SHATT-AL-ARAB 17:26 
SHAVUOTH 17:26 
Pentecost 14:302 
SHAW, ANNA HOWARO 17:26 
SHAW, GEORGE BERNARD 17:26-27 
Pygmalion 15:305 
SHAW, IRWIN 17:27 
SHAWM 17:28 
SHAWN, TED 17:28 
Denishawn 6:83 
Jacob’s Pillow Dance Festival 10:303 
SHAWNEE (American Indians) 17:28 
Cornstalk 5:263 
Tippecanoe, Battle of 18:262 
SHAWNEE PROPHET 17:28 
Tippecanoe, Battle of 18:262 
SHAYS’S REBELLION 17:28 
SHCHEDRIN (“the liberal”) see 
SALTYKOV SHCHEDRIN, MIKHAIL 
YEVGRAFOVICH 
SHEARWATER 17:28 
SHEATHBILL 17:29 
SHEBA 17:29 
SHEBOYGAN (Wisconsin) 17:29 
SHEELER, CHARLES 17:29 
SHEEN, FULTON J. 17:29 
SHEEP 17:29-30 
animal husbandry 1:404-406 
bighorn 3:112 
diseases, animal 6:161, 6:162 
horn (biology) 9:302 
mountain sheep 13:113 
New Zealand 13:307 
wool 19:413-414 
SHEEP, MOUNTAIN see MOUNTAIN 
SHEEP 
SHEEPDOG see SHETLAND SHEEPDOG 
SHEET-FEO PRESS 17:31 
SHEFFIELO (England) 17:31 
SHELBURNE, WILLIAM PETTY 
FITZMAURICE, 2D EARL OF 
17:31 
SHELBY, ISAAC 17:31 
SHELL 17:31-33 
skeletal system 17:100 
turtle 18:387-388 
SHELL SHOCK see POST-TRAUMATIC 
STRESS DISORDER 
SHELLAC 17:33 
SHELLEY, MARY WOLLSTONECRAFT 
17-33 
Frankenstein 8:40 
Godwin, William 8:340 
science fiction 16:348 
Wollstonecraft, Mary 19:402 
SHELLEY, PERCY BYSSHE 17:33-34 
English literature 7:61, 7:63 
romanticism (literature) 16: 154 
Shelley, Mary Wollstonecraft 17:33 


SHELLFISH 17:34-35 
brachiopod 3:263 
fishing industry 7:307, 7:308 
SHEN DAO (Shen Tao) see DAOISM 
(Taoism) 
SHEN-YANG (China) see SHENYANG 
(Shen-Yang) (China) 
SHEN ZHOU (Shen Chou) 17:35 
SHENANOOAH RIVER 17:35-36 


SHENSI (China) see SHAANXI (Shenshi) 


(China) 
SHENYANG (Shen-yang) (China) 17:36 
SHEPARD, ALAN B., JR. 17:36 
Apollo program 2:47 
astronaut 2:222 
SHEPARO, ERNEST HOWARD 17:36 
Winnie-the-Pooh 19:386 
SHEPARD, SAM 17:36 
SHERATON, THOMAS 17:36-37 
SHERBROOKE (Quebec) 17:37 
SHERIOAN, PHILIP H. 17:37 
SHERIOAN, RICHARD BRINSLEY 17:37 
School for Scandal, The 16:340 
SHERIFF 17:37-38 
SHERMAN, JAMES SCHOOLCRAFT 
17:38 
SHERMAN, JOHN 17:38 
Sherman Anti-Trust Act 17:39 
SHERMAN, ROGER 17:38 
Declaration of Independence 6:50- 
52 


SHERMAN, WILLIAM TECUMSEH 17:38- 


oe 
Atlanta campaign 2:238 
Civil War, U.S. 5:24, 5:25-27 
United States, history of the 19:60 
SHERMAN ANTI-TRUST ACT 17:39 
conspiracy 5:202 
corporation 5:266 
monopoly and competition 13:45 
Rockefeller (family) 16:118 
Sherman, John 17:38 
SHERMAN SILVER PURCHASE ACT 
free silver 8:54 
SHERPA 17:39 
SHERRY 17:39 
”s HERTOGENBOSCH (Netherlands) 
17:39-40 
SHERWOOD, ROBERT E. 17:40 
SHESHONK I, KING OF EGYPT 17:40 
SHETLAND ISLANDS (Scotland) 17:40 
SHETLAND PONY see HORSE 
SHETLANO SHEEPDOG 17:40 
SHEVARDNADZE, EDUARD 17:40 
SHIGELLA 17:40 
SHIH-T’AO see SHITAO (Shih-t’ao) 
SHIH TZU 17:40-41 
SHIITES 17:41 
Ali 1:269 
Arabs 2:64 
Assassins 2:214 
Fatima 7:221 
Hezbollah 9:232 
Islam 10:252, 10:256 
Ismailis 10:260 
Khomeini, Ayatollah Ruhollah 11:58 
Qum (Iran) 15:336 
SHIKOKU (Japan) 17:41 
SHILOH (ancient city) 17:41 
SHILOH, BATTLE OF 17:41 
Civil War, U.S. 5:17 


SHIMAZAKI TOSON 17:41 
SHINGLES (disease) 17:41-42 
chicken pox 4:315 
herpes 9:224 
SHINN, EVERETT 17:42 
SHINTO 17:42 
Japan 10:318 
SHIP 17:42-50 
anchor 1:366 
barnacle 2:387 
dry dock 6:252 
engine 17:47-48 
guidance and control systems 9:78 
navigation 13:221-222 
propeller 15:247, 17:48-49 
sails and rigging 17:46-47 
salvage, maritime 16:263 
shipbuilding 17:51 
shipping 17:51-52 
signaling 17:74 
Sutton Hoo ship burial 18:49 
technology, history of 18:145 
transportation 18:325, 18:326 
turbine 17:49 
types 
cargo ships 17:50, 17:51 
clipper ship 5:52 
icebreaker 10:15 
junk 10:409-410 
ocean liner 14: 33-34 
shanty 17:23 
showboats 17:60-61 
steamboat 17:351-352 
submarine 17:407-409 
tanker 18:107 
tugboat 18:366 
whaling ship 19:340 
See also BOAT AND BOATING; NAVAL 
VESSELS 
SHIP OF FOOLS (poem and book) 
Brant, Sebastian 3:28] 
Porter, Katherine Anne 15:136 
SHIPBUILOING 17:51 
history 
Kaiser, Henry John 11:6 
Sweden 18:58 
transportation 18:325 
SHIPPING 17:51-52 
barge 2:384 
canal 4:91-92 
Grace, W. R. 8:388 
harbor and port 9:133-135 
labor union 
international longshoremen’s 
unions 10:192 
maritime law 12:130-131 
Onassis, Aristotle 14:91 
piracy 15:23-24 
privateering 15:236 
traffic control 18:313 
Vanderbilt (family) 19:121 
SHIPWORM 17:52 
SHIPWRECK see SALVAGE, MARITIME 
SHIRAZ (Iran) 17:52 
SHIRLEY, WILLIAM 17:52 
SHITAO (Shih-t’ao) 17:52-53 
SHIVA (Hindu deity) 17:53 
Hinduism 9:245 
SHKODER (Albania) 17:53 
SHOCK (medicine) 17:53-54 
SHOCK ABSORBER see SUSPENSION 


SYSTEM 
SHOCK THERAPY 17:54 
Parkinson’s disease 14:250 
psychopathology 15:278 
SHOCK WAVE 17:54 
SHOCKLEY, WILLIAM 17:54 
transistor 18:319, 18:320 
SHOE 17:54-55 
costume 5:286-5:297 
moccasin 12:414-415 
SHOEMAKER, WILLIE 17:55-56 
SHOFAR 17:56 
SHOGUN 17:56 
Japan, history of 10:322-323 
Yoritomo 20:82 
SHOLOKHOV, MIKHAIL 
ALEKSANOROVICH 17:56 
Don Cossacks 6:206 
SHONA 17:56 
SHOOK, KAREN 
Dance Theatre of Harlem 6:10-11 
SHOOTING (sport) 17:56-57 
SHOOTING STAR see METEOR AND 
METEORITE 
SHOPPING CENTER 
retailing 16:60 
SHORE, OINAH 17:57 
SHORE PATROL 17:57 
SHOREBIROS 17:57-58 
oystercatcher 14:168-169 
phalarope 14:354 
plover 15:70 
surfbird 18:36 
SHORT STORY 17:58 
American literature 1:320 
Barthelme, Donald 2:395 
Boyle, Kay 3:262 
Jackson, Shirley 10:301 
L’Amour, Louis 11:123 
Lardner, Ring 11:177 
0. Henry 14:19 
Paley, Grace 14:208 
Poe, Edgar Allan 15:77-78 
Porter, Katherine Anne 15:136 
Runyon, Damon 16:198 
Stafford, Jean 17:326 
Thurber, James 18:243 
Updike, John 19: 81-82 
Welty, Eudora 19:321 
Williams, William Carlos 19:372 
Danish literature 
Dinesen, Isak 6:148 
English literature 
Greene, Graham 9:40-41 
Mansfield, Katherine 12:105 
Pritchett, V. S. 15:234 
Saki 16:253 
French literature 
Maupassant, Guy de 12:194 
novel 13:401 
novella and novelette 13:404 
Russian literature 
Chekhov, Anton 4:282 
Voinovich, Vladimir 19:225 
See also other author names 
SHORT TAKEOFF AND LANDING 
AIRCRAFT see STOL 
SHORTER, FRANK 17:58 
SHORTHAIREO CATS 17:58-59 
SHORTHAND 17:59 
SHORTHORN CATTLE see CATTLE AND 


SIMPSON, SIR GEORGE 
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CATTLE RAISING 
SHOSHONI (American Indians) 17:59 
history 
Washakie 19:262 
SHOSTAKOVICH, DMITRY 17:59-60 
Russian music 16:217 
SHOSTAKOVICH, MAXIM 
Shostakovich, Dmitry 17:60 
SHOT PUT see TRACK AND FIELD 
SHOTGUN 17:60 
shooting (sport) 17:57 
SHOTOKU TAISHI 17:60 
SHOULDER 
muscle 13:138 
skeleton, human 17:102, 17:103 
sports medicine 17:315 
tendonitis 18:174 
SHOVEL 
earth-moving machinery 6:307 
SHOWBOATS 17:60-61 
SHRAPNEL 17:61 
SHREVEPORT (Louisiana) 17:61 
SHREW 17:61 
hand 9:127 
solenodon 17:180 
SHRIKE 17:61 
SHRIMP 17:61-62 
amphipod 1:351 
shellfish 17:34-35 
SHRINE 
Shinto 17:42 
Sikhs 17:75 
Tokyo (Japan) 18:278 
See also TEMPLE 
SHRIVER, SARGENT 17:62 
SHROPSHIRE see SALOP 
SHROUO OF TURIN 17:62 
SHRUB 17:62-63 
bark 2:385 
evergreen 7:156 
SHUBERT (family) 17:63 
SHUFFLEBOARO 17:63 
SHULTZ, GEORGE P. 17:63-64 
SHUSWAP (American Indians) 17:64 
SI KIANG (China) see XI JIANG (Si 
Kiang) (China) 
SIAD BARRE, MUHAMMAD 
Somalia 17:187-188 
SIAM see THAILAND 
SIAMANG 17:64 
ape 2:41-42 
SIAMESE CAT 17:64 
cat 4:179 
shorthaired cats 17:58-59 
SIAMESE FIGHTING FISH 17:64-65 
SIAMESE TWINS 17:65 
SIAN (China) see XI'AN (Sian) (China) 
SIBELIUS, JEAN 17:65 
Scandinavian music 16:324 
SIBERIA (USSR) 17:65-66 
Eskimo 7:102 
history 
Yermak Timofeyevich 20:78 
rivers, lakes, and waterways 
Lena River 11:239 
SIBERIAN HUSKY 17:66 
dog 6:184 
SIBYL 17:66 
SICHUAN (Szechwan) (China) 17:66 
SICILIAN VESPERS 17:66 
SICILY (Italy) 17:67 


Agrigento 1:185 
Byzantine art and architecture 3:43 
folk art 7:372 
history 17:67 
Italy, history of 10:286 
Naples, Kingdom of 13:190 
Normans 3:359 
Peter Ill, King of Aragon (Peter the 
Great) 14:337 
Quadruple Alliance 15:315 
Roger Il, King of Sicily 16:134 
Sicilian Vespers 17:66 
Syracuse (Italy) 18:83 
Two Sicilies, Kingdom of the 
18:393 
World War Il 20:36 
Mafia 12:37-38 
SICKERT, WALTER RICHARD 17:67 
SICKLE-CELL OISEASE 17:67-68 
race 16:342 
SICKLES, OANIEL EDGAR 17:68 
SICYON (Greece) 17:68 
SIDDHARTHA GAUTAMA see BUDDHA; 
BUDDHISM 
SIDDONS, SARAH 17:68 
SIDEREAL TIME see DAY 
SIOERITE 17:68 
SIOEWINOER (missile) 17:68 
SIOEWINOER (rattlesnake) 17:68 
SIDGWICK, HENRY 17:68 
utilitarianism 19:103 
SIONEY, ALGERNON 17:68-69 
SIDNEY, SIR PHILIP 17:69 
SIDON (Lebanon) 17:69 
SIEGFRIED (mythology) 17:69 
Nibelungenlied 13.322 
SIENA (Italy) 17:69 
Gothic art and architecture 8:372 
SIENKIEWICZ, HENRYK 17:69-70 
SIERRA CLUB 17:70 
SIERRA LEONE 17:70-71 
cities see specific city names 
economic activity 17:71 
flag 17:70 
history and government 17:71 
land and resources 17:70 
map 17:71 
people 17:70-71 
SIERRA MADRE 17:71-72 
SIERRA NEVAOQA (Spain) 17:72 
SIERRA NEVADA (United States) 17:72 
Donner Pass 6:210 
Whitney, Mount 19:355 
SIEYES, EMMANUEL JOSEPH 17:72 
SIGER DE BRABANT 17:72 
SIGISMUNO, KING OF GERMANY ANO 
HOLY ROMAN EMPEROR 17:72 
SIGISMUND I, KING OF POLANO 17:72- 
73 


SIGISMUND II, KING OF POLANO 17:73 
SIGISMUNO III, KING OF POLAND 
73 
SIGN LANGUAGE 17:73 
animal communication 1:401 
ape 2:42 
deaf, education of the 6:42-43 
SIGNAC, PAUL 17:73 
SIGNAL, ANIMAL see ANIMAL 
COMMUNICATION 
SIGNALING 17:73-74 
Morse code 13:88 


railroad 
Westinghouse, George 19:335 
semaphore 16:392-393 
telecommunications 18:152 
SIGNORELLI, LUCA 17:74-75 
SIGURD see SIEGFRIED 
SIGUROSSON, JON 17:75 
SIHANOUK, NORODOM see NORODOM 
SIHANOUK 
SIKHS 17:75 
Amritsar 1:352 
Punjab 15:300 
SIKKIM (India) 17:75-76 
economy 17:76 
history and government 17:76 
land and people 17:75 
map 17:76 
SIKORSKY, IGOR 17:76 
helicopter 9:192, 9:193 
SILAS MARNER (novel) 17:76 
Eliot, George 7:4 
SILENT SPRING (book) 17:76 
DDT 6:35 
SILENUS 17:76 
SILESIA 17:76-77 
glassware, decorative 8:323 
SILHOUETTE 17:77 
SILICA MINERALS 17:77 
agate 1:169 
chalcedony 4:246 
glass 8:320-322 
quartz 15:323-324 
silicosis 17:78-79 
SILICATE MINERALS 17:77-78 
amphibole 1:350-351 
andalusite 1:367 
beryl 3:93 
clay minerals 5:40-41 
cordierite 5:256 
feldspar 7:233-234 
feldspathoid 7:234 
garnet 8:175 
glass 8:320-321 
hemimorphite 9:198 
kyanite 11:122 
mica 12:323 
olivine 14:83-84 
oxygen 14:166 
peridot 14:310 
pyroxene 15:309-310 
rhodonite 16:78 
serpentine 16:405 
sphene 17:300 
talc 18: 100 
topaz 18:289 
tourmaline 18:303 
willemite 19:365 
zeolite 20:108-109 
zircon 20:118 
SILICON 17:78 
polysilane 15:118 
semiconductor 
integrated circuit 10:174 
Silicones 17:78 
SILICON-CONTROLLED RECTIFIER see 
SEMICONDUCTOR 
SILICONES 17:78 
silicon 17:78 
SILICOSIS 17:78-79 
diseases, occupational 6:163 
SILK 17:79-80 


Chinese art and architecture 4:352 

history 17:79-80 

production 17:80 

silkworm 17:79 

taffeta 18:91 

textile industry 18:20] 

SILK ROAO 17:80 

Dunhuang (Tun-huang) 6:268 
SILK-SCREEN PRINTING 17:80 

graphic arts 8:401, 8:403-404 

textile industry 18:202, 18:203 
SILKWORM see SILK 
SILKY TERRIER 17:81 
SILL 17:81 
SILLA KINGDOM 

Korea, history of 11:101 

Korean art 11:102 
SILLANPAA, FRANS EEMIL 17:81 
SILLIMAN, BENJAMIN 17:81 
SILLITOE, ALAN 17:81 
SILLS, BEVERLY 17:81 

New York City Opera 13:303 
SILOE, OIEGO OE 17:81-82 
SILONE, IGNAZIO 17:82 
SILURIAN PERIOD see EARTH, 

GEOLOGICAL HISTORY OF; 
GEOLOGIC TIME 
SILVER 17:82-83 
coinage 
free silver 8:54 

extraction and refining 17:82 

galena 8:147 

mining and quarrying 

Comstock Lode 5:165 

properties 17:82 

uses 17:82-83 : 

See also GOLD AND SILVER WORK 
SILVERFISH see BRISTLETAIL 
SILVERPOINT see DRAWING 
SILVERSIOES 17:83 
SIMA QIAN (Ssu-ma Ch’ien) 17:83 

Chinese literature 4:358 
SIMCOE, JOHN GRAVES 17:83 
SIMENON, GEORGES 17:83 
SIMEON STYLITES, SAINT 17:83 
SIMEON I, TSAR OF BULGARIA 17:83 
SIMILE see FIGURES OF SPEECH 
SIMMEL, GEORG 17:83-84 

alienation 1:271 
SIMON, SAINT 17:84 
SIMON, CLAUDE 17:84 
SIMON, HERBERT A. 17:84 
SIMON, JULES FRANCOIS 17:34 
SIMON, NEIL 17:84 
SIMON, PAUL (musician) see SIMON 

AND GARFUNKEL 
SIMON ANO GARFUNKEL 17:84-85 
SIMON MAGUS 17:85 

gnosticism 8:332 

simony 17:85 
SIMONOV, KONSTANTIN KIRILL 

MIKHAILOVICH 17:85 
SIMONY 17:85 

Simon Magus 17:85 
SIMPLE MACHINES 17:85-86 

gear 8:187-188 

lever 11:259 

pulley 15:294 

screw (device) 16:359-360 
SIMPLON PASS 17:86 
SIMPSON, SIR GEORGE 17:86 


Swnd) SIMPSON, GEORGE GAYLORD 


SIMPSON, GEORGE GAYLORD 17:86 
SIMPSON, 0. J. 17:86 
SIMPSON, THOMAS 17:86 
SIMPSON, WALLIS WARFIELD 
Edward Vill, King of England, 
Scotland, and Ireland 6:351 
SIMPSON DESERT 17:86 
SIMS, WILLIAM SOWDEN 17:86-87 
SIN 17:87 
original sin 14:138 
SINAI 17:87 
Arab-Israeli Wars 2:58-59 
SINALOA (Mexico) 17:87 
SINATRA, FRANK 17:87 
SINCLAIR, HARRY F. 17:88 
SINCLAIR, UPTON 17:88 
American literature 1:318 
SINE 17:88 
SINGAPORE 17:88-90 
economic activity 17:90 
flag 17:88 
government and history 17:90 
British Empire 3:316 
Lee Kuan Yew 11:229 
Raffles, Sir Thomas Stamford 
15:372 
World War Il 20:32 
land and people 17:89-90 
map 17:89 
SINGER, ISAAC BASHEVIS 17:90-91 
SINGER, ISAAC MERRIT 17:91 
sewing machine 17:5 
SINGH, V. P. 17:91 
SINGLE TAX 17:91 
George, Henry 8:238-239 
SINHALESE 17:91 
caste 4:171 
SINKIANG (China) see XINJIANG 
(Sinkiang) (China) 
SINN FEIN 17:91-92 
Griffith, Arthur 9:52 
SINO-JAPANESE WARS 17:92 
Japan, history of 10:324 
World War Il 20:26 
Zhu Da (Chu Teh) 20:111 
SINO-TIBETAN LANGUAGES 17:92-93 
Chinese language 4:357-358 
Southeast Asian languages 17:237- 
238 
SINOP (Turkey) 17:93 
SINTER 17:93 
ceramics 4:237 
SINUS 17:93-94 
sinusitis 17:94 
SINUSITIS 17:94 
SINYAVSKY, ANOREI 17:94 
SIOUX (American Indians) 17:94 
Crazy Horse 5:321 
Custer, George Armstrong 5:380-381 
Gall (Sioux warrior) 8:149 
ghost dance 8:296 
Little Bighorn, Battle of the 11:323 
Missouri (American Indians) 12:408 
Red Cloud 15:409 
Sitting Bull 17:98 
Spotted Tail 17:316 
Wounded Knee 20:45 
SIOUX CITY (lowa) 17:94 
SIOUX FALLS (South Dakota) 17:94 
SIPHON 17:95 
SIPPAR (Iraq) 17:95 


SIQUEIROS, DAVID ALFARO 17:95 
SIR GAWAIN AND THE GREEN KNIGHT 
(poem) 17:95 
Arthur and Arthurian legend 2:173 
SIRACH, BOOK OF 17:95 
SIREN (amphibian) 17:95 
SIRENIA 17:95-96 
SIRENS (mythology) 17:96 
SIRHAN, SIRHAN see KENNEDY, 
ROBERT F. 
SIRIUS (star) 17:96 
SIRIUS (steamboat) 
ship 17:48 
SIROCCO 17:96 
SISAL see HEMP 
SISLER, GEORGE 17:96 
SISLEY, ALFRED 17:96-97 
SISMONOI, JEAN CHARLES LEONARD 
SIMONDE DE 17:97 
SISTER CARRIE (novel) 17:97 
SISTINE CHAPEL 17:97 
art 2:15] 
art conservation and restoration 
2:159 
Michelangelo 12:325, 12:326-327 
SISULU, WALTER 
Africa 1:140 
African National Congress 1:160 
SISYPHUS 17:97-98 
SITAR 17:98 
Indian music 10:90 
Shankar, Ravi 17:22 
SITKA (Alaska) 17:98 
SITTING BULL 17:98 
Crazy Horse 5:321 
Wounded Knee 20:45 
SITWELL (family) 17:98 
Walton, Sir William 19:251-252 
SIX-DAY WAR (1967) 
Arab-Israeli Wars 2:58 
SIX NATIONS see IROQUOIS LEAGUE 
16TH AMENDMENT see CONSTITUTION 
OF THE UNITED STATES 


6TH AMENDMENT see BILL OF RIGHTS; 


CONSTITUTION OF THE UNITED 
STATES 
SIXTUS IV, POPE 17:98-99 
Sistine Chapel 17:97 
SIXTUS V, POPE 17:99 
SJALLLAND see ZEALAND 
SKALOIC LITERATURE 17:99 
SKANOERBEG 17:99 
SKATE 17:99 
SKATEBOARDING 17:99-100 
SKATING see ICE SKATING; ROLLER- 
SKATING 
SKEET 
shooting (sport) 17:57 
SKELETAL MUSCLE 
muscle 13:136, 13:137 
muscular dystrophy 13:139 
SKELETAL SYSTEM 17:100-101 
cartilage 4:160-161 
lizard 11:330 
mammal 12:80-8] 
skull 17:109- 110 
snake 17:137 
See also SKELETON, HUMAN 
SKELETON, HUMAN 17:101-103 
bone 3:213 
human body 9:353, 9:356, 9:368 


skull 17:109-110 
SKELTON, JOHN 17:103 
SKEPTICISM 17:103-104 
agnosticism 1:173 
Descartes, René 6: 100-101 
Pyrrho of Elis 15:310 
solipsism 17:182 
SKIDMORE COLLEGE 17:104 
SKIDMORE, OWINGS, AND MERRILL 
modern architecture 13:5 
SKIING 17:104-105 
Colorado 5: 104 
Killy, Jean Claude 11:66 
Mahre (brothers) 12:54 
Sailer, Toni 16:239 
SKIMMER (bird) 17:105 
SKIN 17:105-106 
amphibians 1:348 
birthmark 3:153 
burn 3:387 
collagen 5:89 
cosmetics 5:272-274 
epithelium 7:86 
freckle 8:48 
frostbite 8:101 
hair 9:108-109 
hives 9:260 
hoof, nail, and claw 9:292 
horn (biology) 9:302-303 
human body 9:365, 9:368 
leather and hides 11:220-221 
lizard 11:329-330 
mole (dermatology) 13:18 
molting 13:22-23 
pigment, skin 15:13 
regeneration 16:10 
reptile 16:46-47 
scar 16:326 
senses and sensation 16:401 
snake 17:135, 17:137 
sunlamp 18:26 
wart 19:261 
See also SKIN DISEASES 
SKIN OISEASES 17:106-107 
acne 1:76 
cancer 4:95, 4:96, 4:97, 4.98, 4.99 
dandruff 6:11 
dermatitis 6:96 
dermatology 6:96 
diseases, animal 6:163 
eczema 6:336 
erythema 7:99 
infectious diseases 10:147-148 
mange 12:93 
prickly heat 15:214 
psoriasis 15:263 
ringworm 16:98 
river blindness 16:102-103 
ulcer 18:409 
ultraviolet light 18:411 
venereal disease 19:140-141 
SKIN DIVING 17:107 
SKIN GRAFT see PLASTIC SURGERY 
SKINK 17:108 
SKINNER, B. F. 17:108 
behavior modification 3:46 
determinism 6:108 
programmed learning 15:240 
psycholinguistics 15:266 
psychology, history of 15:272 
15:273 


Skinner box 17:109 
speech development 17:297 
SKINNER, CORNELIA OTIS 17:109 
SKINNER BOX 17:109 
Skinner, B. F. 17:108 
SKITTLES 17:109 
SKOPJE (Yugoslavia) 17:109 
SKULL 17:109-110 
African prehistory 1:16/ 
mammal 12:80- 8] 
microcephaly 12:334-335 
phrenology 14:406 
reptile 16:48 
skeleton, human 17:101 
snake 17:135 
TMJ syndrome 18:271 
SKUNK 17:110-111 
SKYDIVING 17:111 
aerial sports 1:110 
SKYE (Scotland) 17:111 
SKYE TERRIER 17:111 
SKYLAB 17:111-112 
space exploration 17:245 
SKYSCRAPER 17:112-114 
American art and architecture 
1:300, 1:301-302 
building construction 3:360, 3:361 
Burnham, Daniel Hudson 3:388 
Chrysler Building 4:384 
Empire State Building 7:23 
Hood, Raymond 9:292 
Jenney, William LeBaron 10:344 
Root, John Wellborn 16:170 
Seagram Building 16:372 
Sears Tower 16:375 
Sullivan, Louis 18:15 
Woolworth Building 19:415 
World Trade Center 20:6 
SLANDER see DEFAMATION 
SLANG 17:114 
cockney 5:75 
SLAPSTICK 17:114 
Punch and Judy 15:29% 
Sennett, Mack 16:400-401 
SLASH-ANO-BURN AGRICULTURE 
17:114 
SLATE 17:114 
SLATER, SAMUEL 17:114 
manufacturing, history of 12:108 
SLATKIN, LEONARD 17:114 
SLAVE RIVER 17:115 
SLAVERY 17:115-119 
African slave trade 1:138, 1:139- 
140, 17:116-117 
map 17:118 
Nigeria 13:335 
ancient world 17:115 
Spartacus 17:288 
technology, history of 18:/42 
indentured service 10:68 
Middle Ages 17:116 
New World 17:116 
Claver, Saint Peter 5:39 
encomienda 1:27-28 
Nabuco, Joaquim 13:182 
20th century 17:119 
United States 
abolitionists 1:51-52 
African-American literature 1:142 
African Americans 1:143, 1:144, 
1:145 


SOCIAL BEHAVIOR, ANIMAL 


Syl 


American literature 1:315, 1:318 
Civil War, U.S. 5: 10-12, 5:29 
Compromise of 1850 5:144 
Constitution of the United States 
5:210, 5:220 
Crittenden Compromise 5:338 
Democratic party 6:76 
Dred Scott v. Sandford 6:238 
Emancipation Proclamation 7:16 
Free-Soil party 8:54 
Freedmen’s Bureau 8:54-55 
Fugitive Slave Laws 8:109 
Gabriel (slave) 8:140 
Kansas 11:17 
Kansas-Nebraska Act 11:17-18 
Kemble (family) 11:35 
Lincoln, Abraham 11:301-302 
Missouri Compromise 12:408 
Reconstruction 15:406-407 
13th Amendment 18:229 
Turner, Nat 18:385 
Uncle Tom’s Cabin 18:414 
Underground Railroad 18:414-415 
United States, history of the 
19:50-51, 19:56, 19:59 
Vesey, Denmark 19:160-161 
Wilmot Proviso 19:374 
SLAVIC LANGUAGES 17:119-120 
Cyrillic alphabet 5:392 
writing systems, evolution of 20:52 
SLAVONIA (Yugoslavia) 17:120 
SLAVOPHILES AND WESTERNIZERS 
17:120 
Pan-Slavism 14:214 
SLAVS 17:120-121 
languages 
Slavic languages 17:119-120 
Russia/Union of Soviet Socialist 
Republics, history of 16:202- 
203 


SLAYTON, 0. K. 17:121 
Apollo-Soyuz Test Project 2:48 
astronaut 2:222 

SLEO 17:121 
dogsled 6:193 
luge 11:392 
tobogganing 18:274 

SLEEP 17:121-122 
apnea 2:44 
bed 3:30-31 
bed-wetting 3:31 
brain 3:275 
dreams and dreaming 6:235-238 

nightmare 13:335-336 
sedative 16:381 
Sleep disorders 17:122 
stages 17:121-122 
SLEEPING SICKNESS see 
TRYPANOSOMIASIS 

SLEET see PRECIPITATION (weather) 

SLIDE RULE 17:122-123 
analog devices 1:357 

SLIDELL, JOHN 17:123 
Mexican War 12:306-307 
Trent Affair 18:335 

SLIGO (Ireland) 17:123 

SLIM, WILLIAM JOSEPH, 1ST VISCOUNT 

SLIM 17:123 

SLIME MOLD 17:123 
fungi 8:119, 8:120 
Protista 15:252, 15:253 


Protozoa 15:254 
SLIPHER, VESTO M. 
astronomy and astrophysics 2:230 
SLOAN, ALFRED P. 
automotive industry 2:299 
SLOAN, JOHN 17:123-124 
American art and architecture 1:308 
Ashcan school (art group) 2:182 
SLOAN FOUNOATION 17:124 
SLOAN-KETTERING INSTITUTE FOR 
CANCER RESEARCH 17:124 
Kettering, Charles Franklin 11:54 
SLOANE, SIR HANS 
British Museum 3:317 
SLOTH 17:124 
SLOVAKIA (Czechoslovakia) 17:124- 
125 
Czechoslovakia 5:394-398 
SLOVENIA (Yugoslavia) 17:125 
SLUOGE 17:125 
fertilizer 7:248 
SLUG (zoology) 17:125-126 
SLUTER, CLAUS 17:126 
Gothic art and architecture 8:374 
sculpture 16:364 
SMALL BUSINESS ADMINISTRATION 
17:126 
SMALLPOX 17:126 
cosmetics 5:273, 5:274 
cowpox 5:311 
diseases, animal 6:161 
diseases, childhood 6:163 
Jenner, Edward 10:344 
vaccination 19:107 
SMEATON, JOHN 17:126 
SMELL see TASTE AND SMELL 
SMELLING SALTS 17:126 
ammonia 1:342 
SMELT 17:126 
SMELTING see METALLURGY 
SMET, PIERRE JEAN DE see DE SMET, 
PIERRE JEAN 
SMETANA, BEORICH 17:127 
SMILODON see SABER-TOOTHED CATS 
SMITH, AOAM 17:127 
capitalism 4:117, 4:118 
economics 6:331 
free trade 8:54 
laissez-faire 11:143 
Marxism 12:152, 12:153 
SMITH, ALFRED E. 17:127-128 
Tammany Hall 18:103 
SMITH, BESSIE 17:128 
jazz 10:337-338 
SMITH, DAVID 17:128 
sculpture 16:367 
SMITH, SIR ERNEST 
archaeology 2:84 
SMITH, GERALD L. K. 
Union party 19:5 
SMITH, HOWARD K. 17:129 
SMITH, IAN D. 17:129 
Zimbabwe 20:115 
SMITH, JEDEDIAH STRONG 17:129 
SMITH, JOHN 17:129 
Jamestown (Virginia) 10:313 
Powhatan 15:172 
SMITH, JOSEPH 17:129-130 
Mormonism 12:80 
SMITH, KATE 17:130 
SMITH, MARGARET CHASE 17:130 


SMITH, MICHAEL 
Space Shuttle 17:263 
SMITH, OLIVER 17:130 
SMITH, REO 17:130 
SMITH, SYDNEY 17:130 
SMITH, TONY 17:130 
SMITH, WALTER BEDELL 17:130 
SMITH, WILLIAM 17:130-131 
SMITH, WILLIAM ROBERTSON 17:131 
SMITH ACT 17:131 
Communist Party, U.S.A. 5:139 
freedom of speech 8:57-58 
sedition 16:385 
SMITH COLLEGE 17-131 
SMITH-HUGHES ACT 
vocational education 19:225 
SMITHSON, ALISON AND PETER 
brutalism 3:343 
SMITHSON, JAMES 17:131 
SMITHSON, ROBERT 17:131 
art 2:158 
SMITHSONIAN INSTITUTION 17:131- 
132 
Renwick, James 16:38 
Smithson, James 17:131 
SMOG see POLLUTION, 
ENVIRONMENTAL 
SMOHALLA 17:132 
SMOKE 17.132 
smoke detector 17:132 
SMOKE OETECTOR 17:132 
SMOKESTACKS 
chimney 4:328 
SMOKING 17:132-133 
cancer 4:95, 4:100 
emphysema 7:23 
marijuana 12:126-127 
nicotine 13:328 
respiratory-system disorders 16:58 
tobacco 18:272, 18:273 
SMOLENSK (USSR) 17:133 
SMOLLETT, TOBIAS 17:133 
SMOLUCHOWSKI, MARIAN 
Brownian motion 3:333-334 
SMOOT, REEO 17.133 
SMUGGLING 17:133 
contraband 5:229 
port of entry 15:135 
SMUT see DISEASES, PLANT 
SMUTS, JAN 17:133-134 
SMYRNA see IZMIR 
SMYTH, JOHN 17:134 
SNAIL 17:134-135 
whelk 19:345 
SNAIL FEVER see SCHISTOSOMIASIS 
SNAKE 17:135-139 
biological locomotion 3:128 
classification 17:139 
cobra 5:73 
colubrid 5:/1/-112 
constriction 17:138 
coral snake 5:255 
envenomation 17:138 
king snake 11:72 
lizard 11:328-329 
locomotion 17:138-139 
mamba 12:79 
python 14:31] 
rattlesnake 15:393 
reptile 16:45, 16:46 
sea snake 16:370 


venom 19:146 
SNAKE DANCE 17:140 
SNAKE EEL 17:140 
SNAKE FLY 17:140 
SNAKE PLANT 17:140 
SNAKE RIVER 17:140 
Wyoming 20:58 
SNAKEROOT 17:140 
SNAP 17:140 
SNAPDRAGON 17:140-141 
SNAPPER 17:141 
SNAPPING TURTLE 17:141 
SNARE ORUM 17:141 
SNCC 17:141 
Bond, Julian 3:212-213 
SNEAO, SAM 17:141 
SNEEZEWEED 17:142 
SNEFRU, KING OF EGYPT 17:142 
SNELL, PETER 17:142 
SNELL, WILLEBRORD VAN ROUEN 
Snell’s law, refraction 16:7 
SNIPE 17:142 
SNODGRASS, W. 0. 17:142 
SNORRI STURLUSON 17:142 
mythology 13:178 
SNOW, C. P., BARON SNDW 17:142 
SNOW AND SNDWFLAKE 17:142-143 
landslide and avalanche 11:165 
precipitation (weather) 15:182-183 
weather modification 19:302 
SNOWBERRY 17:143 
SNOWOON, ANTONY ARMSTRONG- 
JONES, 1ST EARL OF 17:143 
SNOWMOBILE 17:143-144 
SNOWSHOE 17:144 
SNOWY MOUNTAINS 17:144 
Kosciusko, Mount 11:107 
SNYOER, GARY 17:144 
SOANE, SIR JOHN 17:144 
SOAP BOX DERBY 17:144 
SOAP ANO OETERGENT 17:144-145 
carboxylic acid 4:128 
Lever, William Hesketh, 1st Viscount 
Leverhulme 11:260 
organic chemistry 14:135 
phosphorus 14:387 
saponification 16:291 
sodium 17:168 
SOAP OPERA 17:145 
SOAPBERRY 17:145-146 
SOAPSTONE see TALC 
SOARES, MARIO 17:146 
SOBIESKI, JOHN see JOHN til, KING OF 
POLAND 
SOCCER 17:146-148 
Beckenbauer, Franz 3:29 
field 17:146 
Matthews, Sir Stanley 12:192 
Pelé 14:287 
rules 17:146-147 
World Cup competition (table) 
17:148 
Yashin, Lev 20:72 
SOCIAL ANTHROPOLOGY 17-148 
functionalism 8:112-113 
linguistics 11:308 
Malinowski, Bronislaw 12:74 
SOCIAL BEHAVIOR, ANIMAL see 
ALTRUISM; ANIMAL BEHAVIOR 
ANIMAL COMMUNICATION; 
ANIMAL COURTSHIP AND 


Bs SOCIAL CLASS 


MATING; SOCIOBIOLOGY 
SOCIAL CLASS see CLASS, SOCIAL 
SOCIAL CONTRACT 17:148 

democracy 6:73 
Hobbes, Thomas 9:262 
Locke, John 11:337 
Rousseau, Jean Jacques 16:183 
SOCIAL CREDIT PARTY 17:148 
Aberhart, William 1:50 
SOCIAL OARWINISM 17:148-149 
Sumner, William Graham 18:18 
SOCIAL DEMOCRATIC PARTY 
Liberal parties 11:267 
socialism 17:157, 17:158, 17:159 
SOCIAL GOSPEL 17:149 
Rauschenbusch, Walter 15:394 
Strong, Josiah 17:399 
SOCIAL PSYCHOLOGY 17:149-150 
alienation 1:270-271 
altruism 1:288-289 
psychology 15:270 
socialization 17:161-162 
sociology 17:164 
suicide 18:9-10 
SOCIAL REALISM 17:150 
Gwathmey, Robert 9:94 
Rivera, Diego 16:103-104 
Shahn, Ben 17:17 
SOCIAL SCIENCES 17:150 
social studies education 17:153 
See also ANTHROPOLOGY; 

ECONOMICS; GEOGRAPHY; 

POLITICAL SCIENCE; 

PSYCHOLOGY; SOCIOLOGY 
SOCIAL SECURITY 17:150-152 

Medicaid 12:221 
Medicare 12:221 
pension 14:301 


social and welfare services 17:154 
Townsend, Francis Everett 18:305 


unemployment insurance 18:415 
welfare state 19:317-318 
SOCIAL STRUCTURE AND 

ORGANIZATION 17:152-153 

anthropology, cultural 2:18-19, 
2:21- 

bureaucracy 3:377-378 

caste 4:170-171 

chief 4:316 

civilization 5:30 

clan 5:31 

class, social 5:35 

aristocracy 2:112 

counterculture 5:301 

culture 5:368-369 

Elizabethan Age 7:9 

ethnic minorities 7:119 

family 7:203-206 

functionalism (social science) 
8:112-113 

hunter-gatherers 9:382-383 

Indians, American 10:103-104 

kinship 11:74-75 

marriage 12: 135-137 

Masai 12:162 

matriarchy 12:191 

Merton, Robert 12:274 

norm, social 13:357 

nuclear family 13:408 

passage, rites of 14:260-261 

peasant 14:281-282 


primitive societies 15:224 
revolution 16:63-65 
role 16:136 
sex roles 17:8-9 
slavery 17:115-116 
social anthropology 17:148 
social contract 17:148 
sociobiology 17:162 
sociolinguistics 17:163 
sociology 17:163-166 
status 17:349 
suicide 18:10 
taboo 18:90 
technology 18:140 
totem 18:300 
tribe 18:337 
utopias 19:104 
women in society 19:402-406 
young people 20:86-87 
SOCIAL STUDIES EQUCATION 17:153 
SOCIAL ANO WELFARE SERVICES 
17:154-155 
Abbott, Grace 1:47 
Addams, Jane 1:90-9/ 
Boys Town 3:263 
Food Stamp Program 7:387 
Great Britain 
poor laws 15:124 
New Deal 13:273 
social security 17:150-152 
social work 17:156 
United States 
Perkins, Frances 14:315-316 
poverty 15:166-167 
Wagner, Robert F., Sr. 19:240 
Wald, Lillian D. 19:242 
War on Poverty 19:257 
welfare state 19:317-318 
SOCIAL WORK 17:155-156 
Addams, Jane 1:90- 91 
Boys Town 3:263 
Hull House 9:352 
See also SOCIAL AND WELFARE 
SERVICES 
SOCIALISM 17:156-161 
Canada 
Douglas, T. C. 6:218 
communism 5:132 
England 
Fabian Society 7:194 
Shaw, George Bernard 17:27 
France 
Jaurés, Jean 10:334 
Germany 
Bebel, August 3:28 


Bernstein, Eduard 3:90 
Liebknecht (family) 11:279 
International, Socialist 10:189 
Marx, Karl 12: 151-152 
Marxism 12:151, 12:152-153 
nationalism 13:212 
syndicalism 18:79-80 
Union of Soviet Socialist Republics 
Herzen, Aleksandr Ivanovich 9:227 
United States 17:159- 160 
Berger, Victor L. 3:80 
Debs, Eugene V. 6:47 
Eastman, Max 6:318 
Harrington, Michael 9:145 
Oneida Community 14:92 


Socialist party 17:161 
Thomas, Norman 18:232 
utopias 19:104 
See also COMMUNISM 
SOCIALIST INTERNATIONAL see 
INTERNATIONAL, SOCIALIST 
SOCIALIST LABOR PARTY 17:161 
De Leon, Daniel 6:38 
SOCIALIST PARTY (U.S.) 17:161 
Berger, Victor L. 3:80 
Debs, Eugene V. 6:47 
socialism 17:160 
Thomas, Norman 18:232 
SOCIALIST REALISM 17:161 
literature 
Czech literature 5:394 
Gorky, Maksim 8:365-366 
Russian literature 16:215-216 
Sholokhov, Mikhail Aleksandrovich 
17:56 
Simonov, Konstantin Kiril 
Mikhailovich 17:85 
Russian music 16:217-218 
social realism 17:150 
SOCIALIST WORKERS’ PARTY 17:161 
International, Socialist 10:189 
SOCIALIZATION 17:161-162 
infancy 10:144 
sociology 17:165 
SOCIETY (social sciences) see CLASS, 
SOCIAL; CULTURE; SOCIAL 
STRUCTURE AND 
ORGANIZATION; SOCIOLOGY 
SOCIETY OF FRIENDS see FRIENDS, 
SOCIETY OF 
SOCIETY OF THE HOLY CHILD 
Connelly, Cornelia 5:194 
SOCIETY ISLANDS (French Polynesia) 
17:162 
Tahiti 18:95 
SOCIETY OF JESUS see JESUITS 
SOCIETY FOR THE PREVENTION OF 
CRUELTY TO ANIMALS 17:162 
SOCINIANISM 17:162 
Unitarianism 19:16 
SOCINUS, LAELIUS 17:162 
SOCIOBIOLOGY 17:162 
altruism 1:288-289 
animal behavior 1:399 
ethnology 7:120 
sociology 17:165 
SOCIOLINGUISTICS 17:163 
geographical linguistics 8:224 
linguistics 11:310 
slang 17:114 
SOCIOLOGY 17:163-166 
alienation 1:271 
class, social 5:35 
conflict theory 5:175 
conformity 5:175 
history 
Comte, Auguste 5:166 
Durkheim, Emile 6:274 
Frazier, Edward Franklin 8:48 
Freyre, Gilberto 8:88 
Glazer, Nathan 8:326 
Merton, Robert 12:274 
Mills, C. Wright 12:365 
Pareto, Vilfredo 14:243-244 
Parsons, Talcott 14:256 
Riesman, David, Jr. 16:92 


Simmel, Georg 17:83-84 
Sorokin, Pitirim A. 17:195 - 
Weber, Max 19:307 
norm, social 13:357 
sex roles 17:8-9 
social anthropology 17:148 
Social Darwinism 17:148-149 
socialization 17:161-162 
sociobiology 17:162 
sociolinguistics 17:163 
suicide 18:9-10 
totem 18:300 
SOCOTRA 17:166 
SOCRATES 17:166-167 
Cynics 5:388 
epistemology 7:85 
philosophy 14:376 
Plato 15:64, 15:65 
Sophists 17:193 
Xanthippe 20:64 
SOCRATIC METHOD see SOCRATES 
SODA 17:167 
SODALITE 
feldspathoid 7:234 
SODDY, FREDERICK 
element 6:411 
SOOIUM 17:167-168 
atom 2:249 
soda 17:167 
SODIUM CHLORIDE see SALT (sodium 
chloride) 
SOOIUM PENTOTHAL 17:168-169 
SODIUM PUMP see ACTIVE TRANSPORT 
SO00M AND GOMORRAH 17:169 
SOOOMY 17:169 
SOFALA (Mozambique) see BEIRA 
(Mozambique) 
SOFIA (Bulgaria) 17:169 
SOFT-COATED WHEATEN TERRIER 
17:169 
SOFTBALL 17:170 
SOFTWARE, COMPUTER see COMPUTER 
SOFTWARE 
SOIL 17:170-173 
compost 5:143-144 
earthworm 6:312-313 
fertilizer 7:247 
gardening 8:169-170 
humus 9:375 
manure 12:109-110 
laterite 11:184 
maps and mapmaking 12:116 
nitrogen cycle 13:344 
peat 14:282 
peat moss 14:282 
soil organisms 17:173 
swamp, marsh, and bog 18:53 
SOIL ORGANISMS 17:173 
forests and forestry 7:403 
SOKOLOW, ANNA 17:173 
SOL (mythology) 17:173 
SOL (physics) see COLLOIDAL STATE 
SOLAR APEX 
solar system 17:180 
SOLAR CELL 17:174 
photoelectric cell 14:389 
solar energy 17:176 
SOLAR CONSTANT see SOLAR 
RADIATION 
SOLAR DAY 
day 6:32 
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SOLAR ECLIPSE see ECLIPSE 
SOLAR ENERGY 17:174-177 


350, 4:353 
wood carving 19:410 


atmosphere 2:244 

energy 7:37, 7:38 

energy sources 7:39 

greenhouse 9:41 

Ocean Thermal Energy Conversion 
l F 


power, generation and transmission 
of 15:169, 15:17J 

solar cell 17:174 

solar pond 17:177 


flatfish 7:334 187 
SOLENOOON 17:180 language 
SOLENOID 17:180 Afroasiatic languages 1:167 
electromagnet 6:397 map 17:187 
fusion energy 8:134 SOMATIC CELL 
superconductivity 18:27 mutation 13:165 
SOLER, ANTONIO 17:180-181 SOMATOTROPIN see GROWTH; 
SOLERI, PAOLO 17:181 HORMONE, ANIMAL; PITUITARY 
SOLICITOR see ATTORNEY GLAND 


SOLICITOR GENERAL see JUSTICE, U.S. 


SOMERSET (England) 17:188 


SONG HUIZONG (Sung Hui-tsung) 
17:191 

SONG OF MYSELF (poem) 17:191 

SONG OF ROLAND (epic) see 
CHANSONS DE GESTE 

SONG OF SOLOMON 17:191 

SONG OF SONGS see SONG OF 
SOLOMON 

SONGBIRDS 17:191-192 

bobolink 3: 192 


solar radiation 17:177 
Sun 18:18 
SOLAR FLARE see SUN 
SOLAR PONO 17:177 
SOLAR RAOIATION 17:177 


DEPARTMENT OF SOMERSET, EOWARO SEYMOUR, 1ST 
SOLIO 17:181 OUKE OF 17:188 
density 6:89 SOMERVILLE (Massachusetts) 17:188 
kinetic theory of matter 11:69 SOMME, BATTLES OF THE see WORLD 
melting point 12:250 WAR | 
phase equilibrium 14:356-358 SOMME RIVER 17:188 
solid-state physics 17:181-182 SOMNUS 17:188 


lark 11:178 
nightingale 13:336 
robin 16: 111 
territoriality 18:191 
thrasher 18:238-239 


energy sources 7:39 

greenhouse effect 9:41-42 

International Years of the Quiet Sun 
10:194-195 

ionosphere 10:210-211 

meteorological instrumentation 


solar system 17:178 

space exploration 17:245-246 

Sun 18:19 

SOLAR SYSTEM 17:177-180 

asteroid 2:217 

astronomy and astrophysics 2:229- 
l 


comet 5:119-12] 
Laplace, Pierre Simon de 11:175- 
176 
life, extraterrestrial 11:282, 11:283 
meteor and meteorite 12:293-294 
Moon 13:64-69 
Planet X 15:37 
planets 
Earth, geological history of 6:296- 
300 


Earth, geomagnetic field of 
6:301-302 
Earth, gravitational field of 
6:302-303 
Earth, heat flow in 6:303 
Earth, motions of 6:303-304 
Earth, size and shape of 6:304 
Earth, structure and composition 
of 6:305-306 
planets and planetary systems 
15:38-39 
satellite 16:302 
See also other specific planet 
names 
radio astronomy 15:353 
space exploration 17:241-249 
studies 
Velikovsky, Immanuel 19:138 
Sun 18:18-23 
Titius-Bode law 18:267 
SOLAR WINO 17:180 
magnetic storm 12:44 
magnetosphere 12:48 
plasma physics 15:52 
Sun 18:19 


sublimation (chemistry) 17:407 
SOLID ANALYTIC GEOMETRY 
analytic geometry 1:358 
SOLID SOLUTION see MINERAL 
SOLIO-STATE PHYSICS 17:181-182 
condensed-matter physics 5:169 
metal 12:287 
SOLIDARITY 17:182 
Poland 15:91 
Watesa, Lech 19:244 
SOLILOQUY (literature) 
narrative and dramatic devices 
13:196 
SOLIPSISM 17:182 
SOLITAIRE (bird) 17:182 
SOLITAIRE (card game) 17:182 
SOLITON 17:182-183 
SOLOGUB, FYODOR 17:183 
SOLOMON, KING OF ISRAEL 17:183 
Rehoboam, King of Israel 16:13 
Solomon Islands 17:184 
SOLOMON ISLANDS 17:183-184 
Bougainville 3:251 
flag 17:183 
Guadalcanal 9:69 
map 17: 184 
Oceania, art of 14:44 
World War Il 20:35 
SOLOMON, KING OF ISRAEL 
Wisdom, Book of 19:394 
SOLOMON’S SEAL 17:184 
SOLON 17:184 
SOLOVIEV, VLADIMIR SERGEYEVICH 
17:184 
SOLSTICE see EARTH, MOTIONS OF 
SOLTI, SIR GEORG 17:184 
SOLUBILITY 17:185 
liquid 11:316 
SOLUTION (chemistry) 17:185 
concentration 5:166 
solubility 17:185 
SOLVAY PROCESS see CHEMICAL 
INDUSTRY 
SOLVENT 17:185 
pollutants, chemical 15:106-107 
solution 17:185 
SOLZHENITSYN, ALEKSANDR 17:185- 
186 
Gulag 9:85 


SOMOZA (family) 17:188-189 
Nicaragua 13:324 
SONAR 17:189 
submarine 17:408-409 
ultrasonics 18:410 
SONATA 17:189-190 
baroque music 2:391 
Biber, Heinrich Ignaz Franz von 
3:102 
chamber music 4:247-248 
Gabrieli (family) 8:140 
music 13:148 
Soler, Antonio 17:180-181 
symphony 18:78 
SONOHEIM, STEPHEN 17:190 
SONG 17:190 
American music 1:323 
Foster, Stephen 8:8 
animal behavior 1:395 
animal communication 1:40 
anthem 2:16 
art songs 
Rorem, Ned 16:170 
barbershop quartet 2:382 
carol 4:146 
English music 7:67 
Arne, Thomas 2:141 
Dowland, John 6:221-222 
folk music 7:377-379 
gospel music 8:367 
hymn 9:409-410 
lieder 
Fischer-Dieskau, Dietrich 7:294 
Mahler, Gustav 12:53 
Schubert, Franz 16:34 
Wolf, Hugo 19:400 
lyric 11:414 
madrigal 12:37 
medieval music 12:238 
music 13:147 
popular song 
Tin Pan Alley 18:260 
See also specific composer and 
singer names 
shanty 17:23 
spirituals 17:308 
See also MUSICAL COMEDY; ROCK 
MUSIC 
SONG (Sung) (dynasty) 17:190-191 
art 


thrush 18:240-24] 
towhee 18:304-305 
wren 20:45-46 
SONGHAI (empire) 17:192 
history 
Africa 1:139 
SONIC BOOM 
aerodynamics 1:112 
SONNET 17:192 
Browning, Elizabeth Barrett 3:334 
Millay, Edna St. Vincent 12:362 
Petrarch 14:340 
Sonnets of Shakespeare 17:192 
Surrey, Henry Howard, Earl of 18:43 
Wyatt, Sir Thomas 20:54 
SONNETS OF SHAKESPEARE 17:192 
SONORA (Mexico) 17:192 
SONS OF LIBERTY 17:192 
Adams, Samuel 1:90- 
Revere, Paul 16:62 
SONTAG, SUSAN 17:192-193 
S00 CANALS see SAULT SAINTE MARIE 
CANALS 
SOOCHOW (China) see SUZHOU 
(Soochow) (China) 
SOONG (Song) (family) 17:193 
SOPHISTS 17:193 
education 6:343 
epistemology 7:85 
Gorgias 8:364 
pre-Socratic philosophy 15:212 
Protagoras 15:250 
skepticism 17:103 
Socrates 17:166 
SOPHOCLES 17:193-194 
Antigone 2:29 
Oedipus 14:57-58 
tragedy (drama) 18:314 
SOPHONISBA 17:194 
SOPRANO 17.194 
Caballé, Montserrat 4:30 
Callas, Maria 4:37-38 
Flagstad, Kirsten 7:331 
Garden, Mary 8:168 
Gluck, Alma 8:330 
Jeritza, Maria 10:345 
Lehmann, Lotte 11:234 
Melba, Dame Nellie 12:246 
Nilsson, Birgit 13:339 


SOLDERING see WELDING AND 
SOLDERING 

SOLDIERS OF FORTUNE see 
MERCENARIES 

SOLE 17:180 


Russian literature 16:216 
SOMALIA 17:186-188 
flag 7:315, 7:330, 17:186 
history and government 17:187-188 
land, people, and economy 17:186- 


Song Huizong (Sung Hui-tsung) 
17:191 
China, history of 4:343 
Chinese art and architecture 4:349- 


Norman, Jessye 13:358 

Pons, Lily 15:122 

Ponselle, Rosa 15:122 

Price, Leontyne 15:214 
Schwarzkopf, Elisabeth 16:344-345 
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Sills, Beverly 17:81 
Sutherland, Joan 18:48-49 
Te Kanawa, Kiri 18:133 
Tebaldi, Renata 18:139 
Tetrazzini, Luisa 18:194 
Traubel, Helen 18:330 
SOPWITH CAMEL 17:194 
SORBONNE see PARIS, UNIVERSITIES 
OF 
SOREL, GEORGES 17:194 
SORGHUM 17:194-195 
grass 8:405 
SOROKIN, PITIRIM A. 17:195 
SORORITIES see FRATERNITIES AND 
SORORITIES 
SORREL 17:195 
SORREL TREE see SOURWOOD 
SOTATSU 17:195 
Japanese art and architecture 
10:328-329 
SOTHEBY PARKE BERNET 
auction 2:258 
SOTHO 17:195-196 
Mosheshwe, King of the Sotho 13:96 
Tswana 18:362 
SOUL 17:196 
SOUL MUSIC 17:196 
Brown, James 3:331 
Charles, Ray 4:263 
Franklin, Aretha 8:42 
gospel music 8:367 
Redding, Otis 15:412 
rhythm and blues 16:80 
SOULT, NICOLAS JEAN OE DIEU 
17:196-197 
SOUNO ANO ACOUSTICS 17:197-199 
digital technology 6:144-145 
Doppler effect 6:21 1-212 
ear 6:291-292 
echolocation 6:322 
loudspeaker 11:356-357 
Mach number 12:15 
microphone 12:336 
music 13:144-145 
noise 13:353 
oceanograpic instrumentation 
hydrophone 9:407 
parabola 14:233 
pattern recognition 14:269 
phonetics 14:383-384 
phonograph 14:384-385 
phonon 14:386 
sound reflection 
sonar 17:189 
sound waves 17:197-198 
shock waves 17:54 
ultrasonics 18:409-410 
waves and wave motion 19:295 
telephone 18:155-156 
SOUND BARRIER 17:199 
aerodynamics 1:112 
SOUND AND THE FURY, THE (novel) 
17:199 
SOUNO RECORDING ANO 
REPRODUCTION 17:199-208 
amplifier 1:351-352 
Berliner, Emile 3:86 
compact disc 5: 141-142 
glossary of audio terms 17:206-208 
Goldmark, Peter Carl 8:351 
Grammy Award 8:393 


high fidelity 9:236-237 
microphone 12:336 
noise 13:353 
phonograph 14:384-385 
radio 15:350 
tape recording 18:112-113 
telephone 18:/55-156 
television production 18:162-163 
turntable 18:386 
video recording 19:179-180 
videodisc 19:185 
videotape 19:185 
SOUNOING ROCKET 17:208 
Aerobee 1:110 
SOUPAULT, PHILIPPE 
surrealism (film, literature, 
photography, theater) 18:42 
SOUPHANOUVONG 17:208 
Pathet Lao 14:266-267 
SOURWO00 17:208 
SOUSA, JOHN PHILIP 17:208-209 
American music 1:323 
SOUTER, OAVIO H. 17:209 
Supreme Court of the United States 
18:32, 18:35 
SOUTH AFRICA 17:209-214 
African homelands 
Bophuthatswana 3:229 
Transkei 18:321-322 
African National Congress 1:160 
agriculture 17:212 
apartheid 2:40 
cities see specific city names 
climate 17:210 
economic activity 17:209, 17:212- 
213 


education 17:209, 17:212 
flag 17:209 
government 17:209, 17:213 
health 17:209, 17:212 
history 17:213-214 
Africa 1:140, 1:141 
Great Trek 9:16-17 
Jameson, Sir Leander Starr 10:313 
Mandela, Nelson 12:91 
National party 13:210-211 
Smuts, Jan 17:133-134 
South African War see SOUTH 
AFRICAN WAR 
Verwoerd, Hendrik F. 19:160 
Vorster, B. Johannes 19:232-233 
land and resources 17:209-211 
languages 17:211-212 
literature see AFRICAN LITERATURE; 
specific author names 
map 17:210 
mining 17:212 
people 17:209, 17:211-212 
Afrikaners 1:164-165 
ethnic minorities 7:118 
Khoikhoi 11:58 
Nguni 13:320 
Xhosa 20:65 
Zulu 20:126 
physical features 
Drakensberg 6:226-227 
Good Hope, Cape of 8:360 
Table Mountain 18:89 
Witwatersrand 19:398 
religion 17:211-212 
rivers, lakes, and waterways 17:210 


Orange River 14:115 
trade 17:212-213 
vegetation 17:211 


SOUTH AFRICAN WAR 17:214-215 


commando 5:123 

concentration camp 5:166 

Hertzog, James Barry Munnik 9:226 

Kitchener, Herbert Kitchener, 1st 
Earl 11:80 

Kruger, Paul 11:112-113 

Milner, Alfred Milner, Viscount 
12:366 

Roberts, Frederick Sleigh, 1st Earl 
Roberts of Kandahar 16:109 


SOUTH AMERICA 17:215-223 


agriculture and the food supply 
1185, 17223 
archaeology 2:83 
civil law 5:5-6 
climate 17:218 
demography 17:216, 17:222 
economic development and 
commerce 17:222-223 
education 6:344, 17:222 
exploration see EXPLORATION— 
South America 
flags 7:322 
forestry and fishing 17:223 
health 17:222 
history 
Bolivar, Sim6n 3:201-202 
Inca 10:61-64 
New Granada 13:274-275 
Nonaligned Movement 13:355- 
356 
San Martin, José de 16:277 
Santander, Francisco de Paula 
16:287 
slavery 17:116, 17:119 
Sucre, Antonio José de 17:412- 
413 


Tordesillas, Treaty of 18:291 
Triple Alliance, War of the 18:343 
human rights 9:370 
land 17:215-221 
languages 17:222 
Indian languages, American 
10:87, 10:88 
Tupi 18:375 
map 17:217 
Organization of American States 
14:136-137 
Patagonia 14:265 
people 17:221-222 
See also specific Indian tribe 
names 
physical features 
Aconcagua 1:76 
Andes 1:370-371 
Chaco 4:241 
Horn, Cape 9:303 
jungle and rain forest 10:408-409 
Kukenaam Falls 11:115 
Tierra del Fuego 18:252 
resources 17:215-221 
energy 17:223 
mineral resources 17:220-221 
rivers, lakes, and waterways 
17:218-219 
Amazon River 1:296-297 
Madeira River 12:32 


Magellan, Strait of 12:39 
Orinoco River 14:138 ; 
Parana River 14:240 
Rio de la Plata 16:98 
Titicaca, Lake 18:267 
Uruguay River 19:97 

trade 17:223 

transportation 17:223 
railroad 15:375 

vegetation 17:219 

See also specific country names 


SOUTH AUSTRALIA (Australia) 17:223- 


224 


SOUTH BEND (Indiana) 17:224 
SOUTH CAROLINA 17:224-229 


animal life 17:225 
cities see specific city names 
economic activity 17:225, 17:227 
education 17:225 
flag 17:225 
government 17:225, 17:227 
history 17:227-229 
Civil War, U.S. 5:10, 5:12 
Fort Sumter 7:411 
Hammond, James Henry 9:123 
Hayne, Robert Young 9:167 
Marion, Francis 12:130 
Pinckney (family) 15:16 
Regulators 16:12-13 
Rhett, Robert Barnwell 16:70 
Rutledge, John 16:224 
Thurmond, Strom 18:243 
Tillman, Benjamin Ryan 18:255- 
256 
land and resources 17:224-225 
map 17:226 
people 17:225, 17:227 
rivers, lakes, and waterways 
17:224-225 
seal, state 17:225 


SOUTH CHINA SEA see CHINA SEA, 


SOUTH 


SOUTH OAKOTA 17:229-233 


agriculture 17:232 
cities see specific city names 
economic activity 17:229, 17:232 
education 17:232 
flag 17:229 
government and politics 17:229, 
17:232 

history 17:232-233 
land and resources 17:229, 17:231 
map 17:230 
people 17:229, 17:231-232 

Sioux (American Indians) 17:94 
physical features 

badlands 2:334 

Black Hills 3:161 

Rushmore, Mount 16: 199-200 
rivers, lakes, and waterways 17:231 
seal, state 17:229 


SOUTH INOIA, CHURCH OF 17:233 
SOUTH KOREA see KOREA; KOREA, 


HISTORY OF; KOREAN WAR 


SOUTH MOLUCCANS see AMBONESE 
SOUTH PACIFIC see OCEANIA; specific 


island and island group names 


SOUTH POLE 17:233 


Amundsen, Roald 1:354 
Antarctica 2:12 
Byrd, Richard E. 2:12, 3:409 


Scott, Robert Falcon 2:12 16:357 
See also EARTH, GEOMAGNETIC 
FIELD OF 
SOUTH SEA BUBBLE 17:233 
SOUTH SEA ISLANDS see OCEANIA 
SOUTH SEMITIC LANGUAGES see 
AFROASIATIC LANGUAGES 
SOUTH VIETNAM see VIETNAM; 
VIETNAM WAR 
SOUTH WEST AFRICA see NAMIBIA 
SOUTHAMPTON (England) 17:233 
SOUTHAMPTON ISLAND (Northwest 
Territories) 17:233 
SOUTHEAST ASIA 17:233 
art see SOUTHEAST ASIAN ART AND 
ARCHITECTURE 
ASEAN 2:181 
communism 5:137 
history 
Asia 2:204-208 
Khmer Empire 11:57 
Vietnam War 19: 192-198 
World War Il 20:31-32, 20:34-35 
languages 
Malayo-Polynesian languages 
12:67 
Southeast Asian languages 
17:237-238 
Malay Peninsula 12:66 
people 
migration to the United States 
10:49, 10:50 
Negrito 13:237 
rivers, lakes, and waterways 
Mekong River 12:245 
Salween River 16:264 
Yuan River 20:89 
trade 
Asia 2:201-202 
vegetation 
coconut 5:76 
See also INDOCHINA; specific 
country names 
SOUTHEAST ASIA TREATY 
ORGANIZATION 17:234 
SOUTHEAST-ASIAN AMERICANS see 
ASIAN AMERICANS 
SOUTHEAST ASIAN ART AND 
ARCHITECTURE 17:234-237 
Angkor 1:381-382 
temple 18:170-172 
SOUTHEAST ASIAN LANGUAGES 
17:237-238 
Mon 13:25 
Oceania, languages of 14:47 
SOUTHERN, TERRY 17:238 
SOUTHERN CHRISTIAN LEADERSHIP 
CONFERENCE 17:238 
Abernathy, Ralph David 1:50 
African Americans 1:148 
SOUTHERN CROSS see CRUX 
SOUTHERN RHODESIA see ZIMBABWE 
SOUTHERN WHITE CEOAR 17:238 
SOUTHEY, ROBERT 17:238 
Coleridge, Samuel Taylor 5:87 
SOUTHWELL, SAINT ROBERT 17:238 
SOUTINE, CHAIM 17:238-239 
SOUVANNA PHOUMA 17:239 
SOVEREIGNTY 17:239 
state (political unit) 17:341 
state (in political philosophy) 


17:342-345 
SOVIET 17:239 
SOVIET BLOC see EASTERN EUROPE 
SOVIET LABOR CAMPS see GULAG 
SOVIET LITERATURE see RUSSIAN 
LITERATURE 
SOVIET MUSIC see RUSSIAN MUSIC 
SOVIET UNION see UNION OF SOVIET 
SOCIALIST REPUBLICS; RUSSIA/ 
UNION OF SOVIET SOCIALIST 
REPUBLICS, HISTORY OF 
SOWETO (South Africa) 17:239 
SOYBEAN 17:239-240 
agriculture, history of 1:179 
fats and oils 7:222 
SOYER BROTHERS 17:240 
SOYINKA, WOLE 17:240 
African literature 1:157 
SOYUZ 17:240-241 
Apollo-Soyuz Test Project 2:48 
cosmonauts 
Gagarin, Yuri 8:141 
Tereshkova, Valentina 
Vladimirovna Nikolayeva 18:187 
SPA see BATH 
SPAAK, PAUL HENRI 17:241 
SPACE EXPLORATION 17:241-249 
aerospace industry 1:114-115 
Apollo program 2:45-48 
Apollo-Soyuz Test Project 2:48 
astronaut 2:222-223 
astronautics 2:223-224 
astronomy and astrophysics 2:227 
escape velocity 7:100 
European Space Agency 7:150 
Galileo (spacecraft) 8:148 
Gemini program 8:192-194 
guidance and control systems 9:78 
history 
von Braun, Wernher 19:23] 
Jet Propulsion Laboratory 10:353 
life, extraterrestrial 11:282-283 
life-support systems 11:285-287 
lunar probes 
Luna (spacecraft) 11:398 
Lunar Excursion Module 11:398- 
399 


Lunar Orbiter 11:399 

Lunar Rover 11:399-400 

Lunokhod 11:402 

Surveyor 18:45-46 
Mercury program 12:268-270 
National Aeronautics and Space 

Administration 13:200-201 

observatory, astronomical 14:26 
planetary probes 

Mariner (spacecraft) 12:129-130 

Mars (planet) 12:138-140 

Pioneer (spacecraft) 15:20-21 

Venera 19: 139 

Viking 19:199-200 

Voyager 19:235-236 

Zond 20:120 
policy issues 17:247-248 
Ranger (spacecraft) 15:384-385 
rockets and missiles 16: 122-123, 

16:124 

Ariane 2:111 

Atlas 2:241-242 

Centaur 4:227-228 

Proton 15:253 


SPAIN, HISTORY OF 


Redstone 15:413-414 
Saturn (rocket) 16:307-308 
Scout (launch vehicle) 16:359 
satellite, artificial 16:302-304 
solar cell 17:174 
Soyuz 17:240-24] 
space centers 
Baikonur Cosmodrome 2:340 
Cape Canaveral 4:112-113 
Goddard Space Flight Center 
8:339 
Johnson Space Center 10:381 
Kapustin Yar 11:21 
Kennedy Space Center 11:39 
space law 17:250 
space medicine 17:250-253 
Space programs, national 17:253- 
261 


Space Shuttle 17:261-264 
space station 17:264 
Salyut 16:264-266 
Spacelab 17:265 
telemetry 18:154-155 
tracking station 18:311 
Voskhod 19:233 
Vostok 19:233-234 
SPACE EXPLORATION, COMMERCIAL 
17:250 
SPACE FLIGHT see SPACE 
EXPLORATION 
SPACE LAW 17:250 
SPACE MEDICINE 17:250-253 
Laika 11:143 
SPACE NEEDLE 
Seattle (Washington) 16:375 
SPACE PROGRAMS, NATIONAL 17:253- 
261 
See also ASTRONAUT; SPACE 
EXPLORATION; SPACE SHUTTLE; 
SPACE STATION; SPACELAB 
SPACE SHUTTLE 17:261-264 
astronomy and astrophysics 2:229 
gyroscope 9:98 
Kennedy Space Center 11:39 
McAuliffe, Christa 12:6 
Ride, Sally 16:89-90 
rockets and missiles 16:123, 16:124 
space exploration 17:245, 17:249 
space exploration, commercial 
17:250 
space programs, national 17:25/7- 
258 


Space Telescope 17:265 
Spacelab 17:265 
Vandenberg Air Force Base 19:121 
SPACE STATION 17:264 
Salyut 16:264-266 
Soviet space stations (table) 
16:265 
Skylab 17:111-112 
SPACE SUIT see LIFE-SUPPORT 
SYSTEMS 
SPACE TELESCOPE 17:265 
Space Shuttle 17:264 
SPACE-TIME see COSMOLOGY 
(astronomy); RELATIVITY 
SPACELAB 17:265 
SPAD 17:265 
SPAOEFISH 17:265-266 
SPAHN, WARREN 17:266 
SPAIN 17:266-270 
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agriculture 17:269 
archaeology 
Altamira 1:286 
Los Millares 11:364 
arts 17:267 
See also SPANISH ART AND 
ARCHITECTURE 
bullfighting 3:37 
cities see specific city names 
climate 17:266 
dance 6:9 
bolero 3:201 
flamenco 7:332 
Greco, José 9:17 
economic activities 17:267, 17:269- 
270 
education 17:267 
flag 17:267 
government 17:267, 17:270 
health 17:267 
history see SPAIN, HISTORY OF 
land and resources 17:266-267 
languages 17:267 
Basque language 2:413 
Romance languages 16:144 
literature see SPANISH LITERATURE 
map 17:268 
music see SPANISH MUSIC 
people 17:267 
Basques 2:413 
physical features 
Pyrenees 15:308-309 
Sierra Nevada 17:72 
rivers, lakes, and waterways 17:266 
Douro River 6:220 
Ebro River 6:319-320 
theater, history of the 18:211 
trade 17:270 
wine 19:383 
SPAIN, HISTORY OF 17:270-275 
Abd al-Rahman | 1:46-47 
Alba, Fernando Alvarez de Toledo y 
Pimentel, Duque de 1:230 
audiencia 2:259 
Bourbon (dynasty) 3:253 
Carlists 4:139 
Castile 4:172 
Catalonia 4:181 
civil law 5:5-6 
Columbus, Christopher 5:115-116 
conquistadors 5:195 
costume 5:288, 5:289 
Dutch Revolt 6:282 
exploration 7:178-179 
Ferdinand Il, King of Aragon 7:238- 
Zoo 
Goths 8:376 
Habsburg (dynasty) 9:101-102 
Inquisition 10:164 
Italian Wars 10:278 
Italy, history of 10:287 
Jews 10:358 
Moriscos 13:79 
New Granada 13:274-275 
New Spain 13:292 
Primo de Rivera, Miguel 15:224-225 
rulers (table) 17:275 
See also specific ruler names 
Seven Years’ War see SEVEN YEARS’ 
WAR 
slavery 17:116, 17:119 
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socialism 17:159 

Spanish-American War see 
SPANISH-AMERICAN WAR 

Spanish Armada 17:276 


Spanish Civil War see SPANISH CIVIL 


WAR 

Spanish Succession, War of the see 
SPANISH SUCCESSION, WAR OF 
THE 

Ten Years’ War 18:174 


Thirty Years’ War see THIRTY YEARS’ 


WAR 
titles of nobility and honor (table) 
18:268 
Tordesillas, Treaty of 18:291 
Umayyads 18:412 
SPALOING, ALBERT GOOOWILL 17:275 
SPALLANZANI, LAZZARO 
artificial insemination 2:174 
SPANGENBERG, AUGUSTUS GOTTLIEB 
17:275 
SPANISH-AMERICAN WAR 17:275-276 
army 
uniform 2:140 
Dewey, George 6:118 
McKinley, William 12:25 
Maine (ship) 12:56 
Manifest Destiny 12:95 
Manila Bay 12:96 
navy 13:225 
Paris, treaties of 14:247 
Rough Riders 16:181 
Sampson, William T. 16:269 
Shafter, William Rufus 17:16 
Teller, Henry Moore 18:165 
Wood, Leonard 19:408 
yellow journalism 20:75 
SPANISH ARMADA 17:276 
Drake, Sir Francis 6:226 
Elizabeth |, Queen of England 7:7, 
7:9 
navy 13:225 
SPANISH ART ANO ARCHITECTURE 
17:277-280 
Art Nouveau 2:165 
calligraphy 4:40 
Churriguera (family) 4:389 
Dali, Salvador 5:407-408 
Escorial 7:101 
folk art 7:371 
Gothic art and architecture 8:372 
Goya, Francisco de 8:385-386 


Islamic art and architecture 10:256- 


259 
Moorish art and architecture 13:71- 


Prado 15:172 
Romanesque art and architecture 
16:145, 16:148 
rugs and carpets 16:195 
See also subheading Spain under 
RENAISSANCE ART AND 
ARCHITECTURE; SCULPTURE; 
other specific art forms, 
movements, and specific artist 
names 
SPANISH BAYONET see YUCCA 
SPANISH CIVIL WAR 17:280-281 
fascism 7:218 
Franco, Francisco 8:37 
Spain, history of 17:274 


SPALDING, ALBERT GOODWILL 


Spanish literature 17:284 
World War Il 20:26 


SPANISH COLONIAL ARCHITECTURE see 


LATIN AMERICAN ART AND 
ARCHITECTURE 
SPANISH GUINEA see EQUATORIAL 
GUINEA 
SPANISH LANGUAGE see ROMANCE 
LANGUAGES 
SPANISH LITERATURE 17:281-284 
Catalan literature 4:181 
picaresque novel 15:3 
tragedy (drama) 18:314 
SPANISH MISSIONS 17:284-285 
SPANISH MOSS 17:285 
SPANISH MUSIC 17:285-286 
guitar 9:83-84 
Soler, Antonio 17:180-181 
Turina, Joaquin 18:377 
zarzuela 20:105 
SPANISH SAHARA see WESTERN 
SAHARA 
SPANISH SUCCESSION, WAR OF THE 
17:286 


Anne, Queen of England, Scotland, 
and Ireland 1:414 

Charles Il, King of Spain 4:270 

Grand Alliance, War of the 8:394 

Louis XIV, King of France 11:371- 
orZ 


Marlborough, John Churchill, 1st 
Duke of 12: 132-133 
Naples, Kingdom of 13:190 
Quadruple Alliance 15:315 
Venddme, Louis Joseph, Duc de 
197139 
Villars, Claude Louis Hector, Duc de 
19:203 
SPARK, MURIEL 17:286-287 
SPARK CHAMBER 17:287 
SPARROW 17:287 
weaver 19:304 
SPARTA (Greece) 17:287-288 
Arcadia 2:71 
Clearchus 5:41 
Cleomenes Ill, King of Sparta 
5:44 
education 6:343 
ephors 7:80 
Greece, Ancient 9:23-27 
Leonidas, King 11:249 
Lycurgus 11:410 
Lysander 11:415 
Olympic Games 14:86 
Peloponnesian War 14:288-289 
women in society 19:403 
SPARTACUS 17:288 
SPARTACUS LEAGUE 
Germany, history of 8:282 
Liebknecht (family) 11:279 
Luxemburg, Rosa 11:409 
SPARTANBURG (South Carolina) 
17:288 
SPASSKY, BORIS 17:288 
chess 4:305, 4:306 
SPCA see SOCIETY FOR THE 
PREVENTION OF CRUELTY TO 
ANIMALS 
SPEAKER, TRIS 17:288 
SPEAKER SYSTEMS (electronics) see 
LOUDSPEAKER 


SPEARFISH 17:288-289 
SPEARMINT 17:289 
peppermint 14:304 
SPECIAL EDUCATION 17:289 
blind, education of the 3:175 
deaf, education of the 6:42-43 
learning disabilities 11:218-219 
mental retardation 12:263-264 
SPECIAL EFFECTS 
cinematography 4:394-395 
SPECIAL FORCES 17:290 
SPECIAL-INTEREST GROUPS 17:290- 
291 
League of Women Voters 11:217 
lobbyist 11:334 
political action committee 15:96 
political campaign 15:97 
SPECIAL OLYMPICS 17:291 
SPECIES see CLASSIFICATION, 
BIOLOGICAL 
SPECIFIC GRAVITY 17:291 
hydrometer 9:406 
SPECIFIC HEAT see HEAT CAPACITY 
SPECTATOR THE (periodical) 
Addison, Joseph 1:92 
SPECTROHELIOGRAPH 17:291 
SPECTROPHOTOMETER 17:291 
SPECTROSCOPE 17:291-292 
diffraction grating 6:139-140 
SPECTROSCOPY 17:292-293 
Angstrom, Anders Jonas 1:388 
art conservation and restoration 
2:160, 2:161 
astronomy and astrophysics 2:226 
Balmer, Johann Jakob 2:361 
Bunsen, Robert Wilhelm 3:374 
chemistry, history of 4:297-298 
Crookes, Sir William 5:344 
element 6:410 
infrared radiation 10:155 
nuclear magnetic resonance 13:408 
Rydberg, Johannes Robert 16:226 
SPECTRUM 17:293-294 
color 5:100 
Fraunhofer lines 8:47-48 
nebula 13:235-236 
rainbow 15:379-380 
spectroscope 17:291-292 
spectroscopy 17:292-293 
star 17:336 
SPEECH 17:294-296 
disorders 17:295-296 
aphasia 2:43 
autism 2:290-291 
speech therapy 17:297 
stuttering 17:405 
electronic technology 
vocoder 19:225 
larynx 11:179-180 
Luria, Aleksandr Romanovich 11:403 
muscle 13:138 
nonverbal communication 13:356 
phonetics 14:383-384 
pidgin 15:7 
sociolinguistics 17:163 
speech development 17:296-297 
SPEECH OEVELOPMENT 17:296-297 
psycholinguistics 15:266-267 
SPEECH PATTERNS see GEOGRAPHICAL 
LINGUISTICS 
SPEECH THERAPY 17:297 


SPEED (physics) 17:297 
automobile racing 2:298 
Mach number 12:15 

SPEED SKATING see ICE SKATING 

SPEEOBALL 17:297 

SPEER, ALBERT 17:297 

SPEKE, JOHN HANNING 17:297 

SPELEOLOGY 17:297-298 

SPELL see MAGIC 

SPELLING 
lexicology and lexicography 11:264- 
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writing systems, evolution of 20:53 
SPELLMAN, FRANCIS JOSEPH 17:298 
SPELMAN COLLEGE 17:298 
SPELUNKING 17:298 
SPENCER, HERBERT 17:298 

Social Darwinism 17:148-149 
SPENOER, STEPHEN 17:298 
SPENER, PHILIPP JAKOB 17:298 

pietism 15:10 
SPENGLER, OSWALO 17:298 

civilization 5:30 
SPENSER, EOMUNO 17:299 

Elizabethan Age 7:9 

Faerie Queene, The 7:197 
SPERANSKY, MIKHAIL MIKHAILOVICH 

17:299 
SPERM 17:299 

birth control 3:151-152 

development 6: 111 

fertilization 7:247 

reproduction 16:40-41 

reproductive system, human 16:42, 

16:43, 16:44 

semen 16:393 

sexual intercourse 17:12 
SPERM OIL 17:299-300 

whaling 19:339 
SPERM WHALE see WHALE 
SPERMACETI see SPERM OIL 
SPERMATOPHYTE 17:300 
SPERRY, ELMER AMBROSE 17:300 
SPHALERITE 17:300 
SPHENE 17:300 
SPHERE 17:300 
SPHERICAL ABERRATION see 

ABERRATION, OPTICAL 
SPHERICAL COORDINATES see 
COORDINATE SYSTEMS 
(mathematics) 
SPHERICAL TRIGONOMETRY 17:300- 
301 


SPHINX 17:301 
SPICE ISLANDS see MOLUCCAS 
SPICE TRAOE 17:301 
British Empire 3:316 
herbs and spices 9:216 
SPICEBUSH 17:301 
SPICES see HERBS AND SPICES; 
specific spice names 
SPIDER 17:301-303 
arachnid 2:67 
black widow 3:165 
brown recluse spider 3:333 
tarantula 18:17 
trap door spider 18:329 
venom 19:146 
SPIOER PLANT 17:303 
SPIDERWORT 17:303 
wandering Jew (botany) 19:253 


STANTON, EDWIN M. 


ial 


SPIELBERG, STEVEN 17:303 
SPILLANE, MICKEY 17:303 
SPINA BIFIDA 17:303 
SPINACH 17:303-304 
vegetable 19: 133 
SPINAL CORO 17:304 
nervous system 13:249-252 
pain 14:18] 
paralysis 14:239 
spina bifida 17:303 
spine 17:304-305 
whiplash 19:346 
SPINOLE TREE 17:304 
SPINE 17:304-305 
anesthesia 1:378 
chiropractic 4:363-364 
lumbago 11:393-11:394 
meningitis 12:259 
scoliosis 16:352 
skeleton, human 17:102 17:103 
spondylitis 17:311 
sports medicine 17:315 
SPINEL 17:305 
franklinite 8:44-45 
SPINET 17:305 
SPINNING 17:305-306 
Arkwright, Sir Richard 2:128-129 
Hargreaves, James 9:139 
manufacturing, history of 12:108 
thread 18:239 
SPINOZA, BARUCH 17:306-307 
pantheism 14:221 
rationalism 15:392 
SPINY ANTEATER 17:307 
SPINY EEL 17:307 
SPINY-HEAOEO WORM 17:307 
invertebrate 10:203 
SPIRAL 17:307 
SPIREA 17:307-308 
SPIRIT OF ST. LOUIS see LINDBERGH, 
CHARLES A. 
SPIRITUALISM 17:308 
Blavatsky, Helena Petrovna 3:173 
parapsychology 14:240-241 
SPIRITUALS 17:308 
African Americans 1:149 
SPIROCHETE 17:308 
bacteria 2:329 
leptospirosis 11:252 
syphilis 18:82 
SPIROGYRA 17:308 
SPITFIRE (aircraft) 17:308-309 
Rolls-Royce 16:137 
SPITSBERGEN see SVALBARD (Norway) 
SPITTLEBUG 17:309 
SPITZ (dog) 17:309 
SPITZ, MARK 17:309 
Olympic Games 14:87 
SPLEEN 17:309-310 
human body 9:367, 9:368 
SPLIT (Yugoslavia) 17:310 
SPLIT PERSONALITY see PERSONALITY, 
MULTIPLE 
SPOCK, BENJAMIN 17:310 
SPOILS SYSTEM see PATRONAGE 
SPOKAN (American Indians) 17:310 
SPOKANE (Washington) 17:310-311 
SPOLETO FESTIVAL 17:311 
SPOLIN, VIOLA 
acting 1:80 
SPONDEE see VERSIFICATION 


SPONDYLITIS 17:311 
SPONGE 17:311-312 
invertebrate 10:203 
SPONTANEOUS ABORTION see 
ABORTION 
SPONTANEOUS COMBUSTION 17:312 
SPONTANEOUS GENERATION 17:312 
Pasteur, Louis 14:264 
SPOON RIVER ANTHOLOGY (poems) 
17:312 
Masters, Edgar Lee 12:179 
SPOONBILL 17:312-313 
SPORE 17:313 
pollination 15:104-106 
SPOROZOA 17:313 
Protozoa 15:254, 15:255 
SPORT HUNTING see HUNTING 
SPORTS, HISTORY OF 17:313-314 
African Americans 1:150-151 
Amateur Athletic Union of the United 
States 1:295 
National Collegiate Athletic 
Association 13:202 
sportswriting 
Rice, Grantland 16:83 
stadium 17:324-325 
See also OLYMPIC GAMES; specific 
athlete and sport names 
SPORTS MEOICINE 17:314-316 
steroid 17:365-366 
SPOT (satellite) 17:316 
SPOTSWO00, ALEXANDER 17:316 
SPOTTED TAIL 17:316 
SPRAGUE, FRANK JULIAN 17:316 
streetcar 17:394 
SPRAIN 17:316 
SPRAT 17:316 
SPRATLY ISLANOS 17:316 
SPREAOSHEET 17:316-317 
SPRING (device) see SUSPENSION 
SYSTEM 
SPRING (water) 17:317 
hot springs 9:320 
mineral water 12:377 
SPRINGBOK 17:317 
SPRINGER SPANIEL see ENGLISH 
SPRINGER SPANIEL; WELSH 
SPRINGER SPANIEL 
SPRINGFIELO (Illinois) 17:317 
SPRINGFIELO (Massachusetts) 17:317 
SPRINGFIELO (Missouri) 17:317-318 
SPRINGFIELO (Ohio) 17:318 
SPRINGHARE 17:318 
SPRINGSTEEN, BRUCE 17:318 
SPRINGTAIL 17:318 
SPRINTING see TRACK AND FIELD 
SPRUANCE, RAYMOND AMES 17:318 
SPRUCE 17:318 
lumber 11:395, 11:396 
SPRUNG RHYTHM (literature) 
Hopkins, Gerard Manley 9:296 
SPURGE 17:318-319 
poinsettia 15:80-81 
tallow tree 18:101 
SPUTNIK 17:319 
Laika 11:143 
satellite, artificial 16:303 
space programs, national 17:253 
SPYING see ESPIONAGE 
SPYRI, JOHANNA 17:319 
SQUAMATA (zoology) 


reptile 16:45 
SQUAMOUS CELL CARCINOMA 
skin diseases 17:106 
SQUANTO 17:319 
SQUARE 17:319 
parallelogram 14:239 
rectangle 15:408 
SQUARE OANCE 17:319 
folk dance 7:375 
SQUARE ROOT 17:319-320 
SQUASH (game) 17:320 
SQUASH (vegetable) 17:320 
vegetable 19: 133 
SQUATTER 17:321 
SQUATTER SOVEREIGNTY see POPULAR 
SOVEREIGNTY 
SQUID 17:321 
SQUID (superconducting quantum 
interference device) 
magnetism 12:46 
SQUIRREL 17:321-322 
prairie dog 15:174-175 
SQUIRRELFISH 17:322 
SRI LANKA 17:322-324 
cities see specific city names 
economic activity 17:322, 17:323 
flag 17:322 
government 17:322, 17:323-324 
history 17:323-324 
land 17:322-323 
map 17:323 
people 17:322-323 
caste 4:171 
Sinhalese 17:91 
Polonnaruwa 15:114 
SRINAGAR (India) 17:324 
SS 17:324 
Himmler, Heinrich 9:241-242 
SST see SUPERSONIC TRANSPORT 
SSU-MA CH’IEN see SIMA QIAN (Ssu- 
ma Ch’ien) 
STABLER, KEN 17:324 
STAOIUM 17:324-325 
STAEL, MAOAME OE 17:325-326 
STAFF (music) 17:326 
clef 5:41 
STAFFORD, JEAN 17:326 
STAFFORD, THOMAS P. 
Apollo-Soyuz Test Project 2:48 
STAFFOROSHIRE (England) 17:326 
STAFFOROSHIRE BULL TERRIER 
17:326 
STAFFORDSHIRE TERRIER see 
AMERICAN STAFFORDSHIRE 
TERRIER 
STAFFORDSHIRE WARE see POTTERY 
AND PORCELAIN 
STAGE LIGHTING 17:326 
STAGECOACH 17:327 
coach and carriage 5:64 
STAGFLATION 17:327 
fiscal policy 7:293 
STAGG, AMOS ALONZO 17:327 
STAHL, GEORG ERNST 17:327 
phlogiston theory 14:379 
STAINED GLASS 17:327-328 
architecture 2:91 
Art Nouveau 2:164 
cathedrals and churches 4:189 
Chagall, Marc 4:244-245 
Chartres Cathedral 4:274 


French art and architecture 8:63 
Gothic art and architecture 8:370- 
37/1 
Lafarge, John 11:124 
rose window 16:172 
Rouault, Georges 16:18] 
Sainte-Chapelle 16:252 
Tiffany, Louis Comfort 18:252 
STAINLESS STEEL 17:328 
STALACTITE AND STALAGMITE 17:329 
STALIN, JOSEPH 17:329-330 
communism 5:133-134, 5:135 
Great Purge 9:15 
New Economic Policy 13:274 
Russia/Union of Soviet Socialist 
Republics, history of 16:209 
socialism 17:158-159 
Trotsky, Leon 18:351 
Union of Soviet Socialist Republics 
19:8, 19:12 
World War Il 20:26-27, 20:30, 20:36- 
37, 20:38 
Yalta Conference 20:68-69 
STALINGRAD, BATTLE OF see WORLD 
WAR II 
STAMFORO (Connecticut) 17:330 
STAMITZ (family) 17:330 
STAMMERING see STUTTERING 
STAMP ACT 17:331 
American Revolution 1:327 
Grenville, George 9:49 
Sons of Liberty 17:192 
United States, history of the 19:5/- 
52 
STAMP COLLECTING see PHILATELY 
STANDARD DEVIATION see STATISTICS 
STANDARD OIL OF NEW JERSEY 
Rockefeller (family) 16:118 
STANOARDBREO 17:331 
harness racing 9:311 
STANDING WAVE see WAVES AND WAVE 
MOTION 
STANOISH, MYLES 17:331 
STANFIELO, ROBERT LORNE 17:331 
STANFORD, LELAND 17:331 
STANFORO-BINET TEST 17:332 
Binet, Alfred 3:120 
intelligence 10:176 
psychological measurement 15:267 
Terman, Lewis 18:187-188 
STANFORD LINEAR ACCELERATOR 
CENTER see ACCELERATOR, 
PARTICLE 
STANFORD UNIVERSITY 17:332 
STANISLAUS, SAINT 17:332 
STANISLAVSKY, KONSTANTIN 17:332 
acting 1:78, 1:80 
Actors Studio 1:82 
STANISLAW I, KING OF POLAND 
17:332 
STANISLAW II, KING OF POLAND 
17:332-333 
STANLEY, SIR HENRY MORTON 17:333 
Africa 1:139, 1:140 
Bennett, James Gordon, Jr. 3:75 
Livingstone, David 11:328 
Zaire 20:101 
STANLEY CUP see ICE HOCKEY 
STANLEYVILLE see KISANGANI (Zaire) 
STANOVOI RANGE 17:333 
STANTON, EDWIN M. 17:333-334 
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STANTON, ELIZABETH CADY 


STANTON, ELIZABETH CADY 17:334 
Anthony, Susan B. 2:17 
feminism 7:235 
Seneca Falls Convention 16:397 

STANWYCK, BARBARA 17.334 

STANZA 
versification 19:159 

STAPHYLOCOCCUS 17.334 
bacteria 2:329 
food poisoning and infection 7:385- 

386 


toxic shock syndrome 18:305-306 
STAR 17:334-339 
Airy disk 1:212 
astrometry 2:221-222 
astronomical catalogs and atlases 
2:224 


Argelander, Friedrich Wilhelm 
August 2:103 
astronomy and astrophysics 2:226, 


Barnard’s Star 2:388 

binary stars 3:119 

black hole 3:161-162 

brightest stars (table) 17:338 

carbon star 4:127-128 

celestial sphere 4:210 

cluster, star 5:62 

color index 5:101 

composition 17:336 

constellation 5:205-208 

distance, astronomical 6:170 

Doppler effect 6:212 

extragalactic systems 7:182-186 

Galaxy, The 8:146 

Gamow, George 8:161 

gravitational collapse 8:414 

Herschel, Sir John 9:225 

Herschel, Sir William 9:225-226 

Hertzsprung-Russell diagram 9:226- 

22] 

interstellar matter 10:195-198 

magnitude 12:48 

mass 17:337 

mass-luminosity relation 12:169 

meteor and meteorite 12:293-294 

nearest stars (table) 17:338 

nebula 13:235-236 

neutron star 13:264 

nova 13:398 

Olbers’s paradox 14:78 

photometry, astronomical 14:402 

population, stellar 15:130 

proper motion 15:247 

pulsar 15:295 

Sirius 17:96 

size 17:336-337 

stellar evolution 17:358-359 

structure 17:337-339 

Sun 18:18-23 

supergiant 18:28-29 

supernova 18:29-30 

variable star 19: 125 

white dwarf 19:351 
STAR-OF-BETHLEHEM 17:339 
STAR CHAMBER 17:339 
STAR DF DAVID 17:339 
“STAR-SPANGLED BANNER, THE” 

17:339 
Fort McHenry 7:411 
Key, Francis Scott 11:55 


STAR WARS see STRATEGIC DEFENSE 
INITIATIVE 
STARCH 17:339 
arrowroot 2:145 
photosynthesis 14:405 
sago 16:237 
STARFISH 17:339-340 
coral reef 5:254 
echinoderm 6:320, 6:321 
regeneration 16:// 
STARGAZER 17:340 
STARK, JOHN 17:340 
STARLING 17:340 
mynah 13: 168-169 
STARLING, ERNEST 
zoology 20: 123 
STARR, BART 17:340 
STARR, BELLE 17:340 
STARR, RINGO see BEATLES, THE 
STARSPOTS 
star 17:337 
START (Strategic Arms Reduction 
Talks) see ARMS CONTROL 
STARVATION 17:341 
anorexia nervosa 2:3 
famine 7:206-207 
STASSEN, HAROLD E. 17:341 
STATE (political unit) 17:341 
treaty 18:331 
STATE (in political philosophy) 17:341- 
345 
Bodin, Jean 3:195 
nationalism 13:212-213 
Prince, The 15:225 
republic 16:49 
Republic, The 16:49 
social contract 17:148 
sovereignty 17:239 
utopias 19:104 
STATE, U.S. QEPARTMENT OF 17:345 
Agency for International 
Development 1:170 
treaty 18:331 
Un-American Activities, House 
Committee on 18:412, 18:413 
See also specific president and 
secretary of state names 
STATE RIGHTS 17:345 
Articles of Confederation 2:173-174 
Calhoun, John C. 4:25-26 
Civil War, U.S. 5:9 
Constitution of the United States 
5:211, 5:214-215, 5:217-218 
court 5:304-305 
eminent domain 7:21-22 
1st Amendment 7:293 
government regulation 8:383 
Hayne, Robert Young 9:167 
Jackson, Andrew 10:299 
Kentucky and Virginia Resolutions 
11:45 
McCulloch v. Maryland 12:10 
nullification 14:3 
United States, history of the 19:58 
STATE UNIVERSITY OF NEW YORK see 
NEW YORK, STATE UNIVERSITY 
OF 
STATEN ISLAND (New York City) 17:345 
STATES-GENERAL 17:345-346 
Necker, Jacques 13:236 
parlement 14:251 


STATIC 17:346 
STATIC ELECTRICITY see ELECTRICITY; 
ELECTROSTATICS; LIGHTNING 
STATICS 17:346 
torque 18:295 
STATIONS OF THE CROSS 17:347 
STATISTICAL THERMODYNAMICS see 
THERMODYNAMICS 
STATISTICS 17:347-348 
Bertillon (family) 3:92-93 
distribution 6:171 
graph 8:401 
industrial management 10:139 
large numbers, law of 11:177-178 
least-squares method 11:220 
normal distribution 13:357-358 
Pearson, Karl 14:280-281 
sampling 16:269 
STATLER, ELLSWORTH MILTON 17:348 
hotel 9:322 
STATUARY see SCULPTURE 
STATUE OF LIBERTY 17:348-349 
Bartholdi, Frédéric Auguste 2:395 
lacocca, Lee 10:3 
Lazarus, Emma 11:211-212 
United States 19:44 
STATUS 17:349 
STATUTE OF LIMITATIONS 17:349 
STATUTORY RAPE 
rape (crime) 15:388 
STAUBACH, ROGER 17:349 
STAVANGER (Norway) 17:349-350 
STD see VENEREAL DISEASE 
STEAOY-STATE THEORY 17:350 
cosmology 5:279 
Hoyle, Sir Fred 9:343 
STEALTH BOMBER 17:350 
STEAM ENGINE 17:350-351 
feedback 7:23! 
fire engine 7:285-286 
Guericke, Otto von 9:76 
locomotive 11:338, 11:339-340 
machine tools 12:19 
manufacturing, history of 12:108- 
109 
Newcomen, Thomas 13:310-311 
railroad 15:374, 15:376 
ship 17:47-48 
technology, history of 18:145, 
18: 146 
Trevithick, Richard 18:336 
turbine 18:375, 18:376 
Watt, James 19:293 
STEAMBOAT 17:351-352 
Clermont 5:45 
Fitch, John 7:312 
Fulton, Robert 8:111-112 
ship 17:47-48 
Stevens (family) 17:366-367 
transportation 18:326 
STEATITE see TALC 
STEEL see IRON AND STEEL INDUSTRY 
STEEL BANO 17:352 
calypso (music) 4:45 
STEEL, DAVID MARTIN SCDTT 17:352 
STEEL INDUSTRY see IRON AND STEEL 
INDUSTRY 
STEELE, SIR RICHARD 17:352 
Addison, Joseph 1:92 
STEEN, JAN 17:352 
STEEPLECHASE 17:352-353 


horse racing 9:312 
STEERING SYSTEM 17:353-354 
STEFAN, JOSEF 

blackbody radiation 3:167 
STEFAN-BOLTZMANN LAW 

blackbody radiation 3:167 
STEFANSSON, VILHJALMUR 

Arctic 2:101 
STEFFENS, LINCOLN 17:354 
STEGER, WILL 

exploration 7:179 
STEGNER, WALLACE 17:354 
STEGOSAURUS 17.354 
STEICHEN, EOWARD 17:354-355 
STEIGER, ROO 17:355 
STEIN, GERTRUDE 17:355-356 

Lost Generation 11:364 
STEIN, HEINRICH FRIEORICH KARL, 

FREIHERR VOM UND ZUM 
17:356 
STEINBECK, JOHN 17:356 

Grapes of Wrath, The 8:400 
STEINBERG, SAUL 17:357 
STEINBERG, WILLIAM 17:357 
STEINEM, GLORIA 17:357 
STEINER, RUOOLF 17:357 
STEINHEIM MAN 

anthropology 2:20 
STEINKRAUS, BILL 17:357 
STEINMETZ, CHARLES PROTEUS 

17:357 

STELE 17:357 
pre-Columbian art and architecture 

15:177 

tomb 18:284 
STELLA, FRANK 17:357-358 

art 2:148 
STELLA, JOSEPH 17:358 
STELLAR EVDLUTION 17:358-359 

Ambartsumian, Viktor Amazaspovich 

1:297 
astronomy and astrophysics 2:226, 
2:2 


binary stars 3:119 

black hole 3:161-162 

Chandrasekhar, Subrahmanyan 
4:254 

cosmology 5:276 

Eddington, Sir Arthur 6:338 

Galaxy, The 8:144-146 

Gamow, George 8:161 

Hertzsprung-Russell diagram 9:226- 
22), 


interstellar matter 10:197-198 
neutron star 13:264 
population, stellar 15:130 
star 17:336, 17:338-339 
supernova 18:29-30 
white dwarf 19:351 
STEM (botany) 
plant 15:43 
STENOHAL 17:359-360 
STENGEL, CASEY 17:360 
STENO, NICOLAUS 
geology 8:233 
STENOGRAPHY see SHORTHAND 
STEPHEN, SAINT 17:360 
STEPHEN BATHORY, KING OF POLAND 
see BATHORY (family) 
STEPHEN DUSAN, KING DF SERBIA 
17:360 


STRATHCONA AND MOUNT ROYAL, DONALD ALEXANDER SMITH, 1ST BARON Bye) 


STEPHEN, KING OF ENGLANO 17:360 
STEPHEN I, KING OF HUNGARY (Saint 
Stephen) 17:360 
STEPHENS, ALEXANDER HAMILTON 
17:360-361 
STEPHENSON, GEORGE AND ROBERT 
17:361 
locomotive 11:338 
STEPPE ART 17:361 
STEPPE LIFE 17:361-363 
semiarid climate 16:393 
STEPTOE, PATRICK C. 
artificial insemination 2:174 
STEREOCHEMISTRY 17:363-364 
STEREOPHONIC SOUND see SOUND 
RECORDING AND 
REPRODUCTION 
STEREOSCOPE 17:364 
STEREOTYPE 17:364 
STERILITY see FERTILITY, HUMAN 
STERILIZATION, SEXUAL 
birth control 3:152 
STERN, ISAAC 17:365 
STERNBERG, JOSEF VON 17:365 
STERNBERGIA 17:365 
STERNE, LAURENCE 17:365 
stream of consciousness 17:394 
Tristram Shandy 18:344-345 
STEROIO 17:365-366 
autoimmune diseases 2:292 
hormone, animal 9:299 
medicinal plants 12:223 
sports medicine 17:315-316 
STEROL 17:366 
cholesterol 4:369-370 
lipid 11:313-314 
STETHOSCOPE 17:366 
heart 9:177 
surgery 18:38 
STETTHEIMER, FLORINE 17:366 
STETTINIUS, EDWARD REILLY, JR. 
17:366 
STEUBEN, FRIEORICH WILHELM, 
BARON VON 17:366 
Valley Forge 19:112 
STEUBEN GLASS 17:366 
glassware, decorative 8:324 
STEVENS (family) 17:366-367 
STEVENS, JOHN P. 17:367 
Supreme Court of the United States 
18:32 
STEVENS, THADOEUS 17:367 
STEVENS, WALLACE 17:367-368 
STEVENSON (family) 17:368 
STEVENSON, ROBERT LOUIS 17:368- 
369 
Apia 2:44 
English literature 7:63, 7:64 
Treasure Island 18:331 
STEWART, JACKIE 17:369 
STEWART, JAMES 17:369 
STEWART, MARY 17:369 
STEWART, POTTER 17:369 
STIBNITE 17:369 
STICK INSECT 17:369 
STICKLEBACK 17:370 
coloration, biological 5:/09 
STIEGEL, HENRY WILLIAM 17:370 
glassware, decorative 8:324 
STIEGLITZ, ALFRED 17:370-371 
American art and architecture 1:309 


O'Keeffe, Georgia 14:7J 
STIGMATA 17:371 
STILBITE see ZEOLITE 
STILES, EZRA 17:371 
STILICHO, FLAVIUS 17:371 
STILL, CLYFFORD 17:371 
color-field painting 5:101 
STILL, WILLIAM GRANT 17:371 
STILL-LIFE PAINTING 17:371-372 
Chardin, Jean Baptiste 4:260-261 
Dutch art and architecture 6:278 
iconography 10:23 
Vallayer-Coster, Anne 19:111 
STILT 17:372 
STILWELL, JOSEPH W. 17:372 
World War II 20:32, 20:35 
STIMSON, HENRY LEWIS 17:372-373 
STIMULANT 17:373-374 
amphetamine 1:346-347 
psychopharmacology 15:279 
STIMULUS-RESPONSE PSYCHOLOGY 
see BEHAVIORISM 
STINGRAY 17:374 
STINKBUG 17:374 
STIRLING (Scotland) 17:374 
STIRLING, JAMES FRAZER 17:374 
STIRLING ENGINE 17:374-375 
STOA 17:375 
STOCHASTIC PROCESS 17:375 
pattern recognition 14:269 
STOCK (finance) 17:375-376 
arbitrage 2:70 
corporation 5:267 
Dow-Jones average 6:221 
Fisk, James 7: 311 
holding company 9:270 
joint-stock company 10:384 
mutual fund 13:166 
option trading 14:113 
panic, financial 14:220 
Securities and Exchange 
Commission 16:379 
South Sea Bubble 17:233 
STOCK-CAR RACING 
automobile racing 2:297 
STOCK MARKET 17:376-377 
Depression of the 1930s 6:94 
Dow-Jones average 6:221 
Gould, Jay 8:378 
investment banking 10:207 
Securities and Exchange 
Commission 16:379 
United States 19:45 
Wall Street 19:246 
white-collar crime 19:351 
STOCKHAUSEN, KARLHEINZ 17:377 
STOCKHOLM (Sweden) 17:377-378 
subway 17:411 
Sweden 18:59 
STOCKS (punishment) see PILLORY 
STOCKTON (California) 17:378 
STOCKTON, ROBERT FIELO 17:378 
STOCKYARDS see MEAT AND MEAT 
PACKING 
STOOOARO, SOLOMON 17:378 
STOICHIOMETRY 17:378-379 
STOICISM 17:379 
Cynics 5:388 
Epictetus 7:81-82 
logic 11:344 
logos 11:346 


Marcus Aurelius, Roman Emperor 
12:121-122 
natural law 13:213 
Posidonius 15:148 
Seneca, Lucius Annaeus 16:397 
Zeno of Citium 20:108 
STOKE-ON-TRENT (England) 17:379 
STOKER, BRAM 17:379 
Dracula 6:224 
STOKOWSKI, LEOPOLD 17:379 
STOL 17:379-380 
aircraft 1:200 
helicopter 9:192-193 
STOLYPIN, PYOTR ARKADIEVICH 
17:380 
STOMACH 17:380-381 
diseases and disorders 
cancer 4:95 
indigestion 10:128 
ruminant 16:197 
ulcer 18:408-409 
STOMATA 17:381 
STONE, BARTON WARREN 17:381 
Disciples of Christ 6:159 
STONE, EOWARO OURELL 17:381 
STONE, HARLAN FISKE 17:381 
STONE, |. F. 17:381 
STONE, LUCY 17:381 
STONE AGE see NEOLITHIC PERIOD; 
PALEOLITHIC PERIOD 
STONE ALIGNMENTS 17:381-382 
Avebury 2:305 
Carnac 4:14] 
megalith 12:241-242 
Stonehenge 17:383 
STONE CURLEW 17:382 
STONE FLY 17:382 
STONE MOUNTAIN 17:383 
STONECROP 17:383 
STONEHENGE 17:383 
archaeoastronomy 2: 73 
archaeology 2:78 
art 2:147, 2:148 
astronomy and astrophysics 2:224 
megalith 12:24]-242 
observatory, astronomical 14:26 
Wessex culture 19:324 
STONEMASONRY 17:383-384 
STONEWARE see POTTERY AND 
PORCELAIN 
STONEWORT (botany) 17:384 
STOOL see FECES 
STOPING (mining) 
mining and quarrying 12:380 
STOPPARO, TOM 17:384 
STORK 17:384 
STORM see CYCLONE AND 
ANTICYCLONE; SANDSTORM 
AND DUST STORM 
STORY, JOSEPH 17:384 
STOSS, VEIT 17:385 
STOUT see BEER 
STOUT, REX 17:385 
STOVE 17:385 
cooking 5:237 
STOWASSER, FRIEDRICH see 
HUNDERTWASSER 
STOWE, HARRIET BEECHER 17:385- 
386 
Beecher (family) 3:38 
slavery 17:117, 17:119 


Uncle Tom’s Cabin 18:414 
STRABISMUS 17:386 

eye diseases 7:191 
STRABO 17:386 
STRACHAN, JOHN 17:386 
STRACHEY, LYTTON 17:386 
STRADIVARI (family) 17:386 
STRAFFORD, THOMAS WENTWORTH, 

1ST EARL OF 17:386-387 

STRAIN GAUGE 17:387 
STRAND, PAUL 17:387 
STRANG, JAMES JESSE 17:387 
STRANGER, THE (novel) 17:387 
STRANGLES see HORSE 
STRASBERG, LEE see ACTORS STUDIO 
STRASBOURG (France) 17:387 
STRASSER, GREGOR 17:387-388 
STRATEGIC AIR COMMAND 17:388 
STRATEGIC ARMS LIMITATION TALKS 


see ARMS CONTROL 


STRATEGIC ARMS REDUCTION TALKS 


see ARMS CONTROL 


STRATEGIC DEFENSE INITIATIVE 


17:388 
arms control 2:136 
space law 17:250 


STRATEGY ANO TACTICS, MILITARY 


17:388-390 

airborne troops 1:198 

Airborne Warning and Control 
System 1:198 

aircraft, military 1:202-205 

aircraft carrier 1:205-206 

airship 1:211 

amphibious warfare 1:350 

balloon 2:360 

blockade 3:176 

camouflage 4:60 

chemical and biological warfare 
4:283-286 

Clausewitz, Carl Philipp Gottfried 
von 5:38 

Kosciuszko, Tadeusz 11:107 

Marlborough, John Churchill, Ist 
Duke of 12:132-133 

military warning and detection 
systems 12:357-358 

Moltke, Helmuth Karl Bernhard, Graf 
von 13:23 | 

Napoleon |, Emperor of the French 
(Napoléon Bonaparte) 13:190- 
192 


rockets and missiles 16:120-123 
surface-to-air missile 18:36 
Sherman, William Tecumseh 17:38- 
39 


sonar 17:189 

submarine 17:407-409 

sword and knife 18:71- 73 

Tilly, Johann Tserclaes, Graf von 
18:256 

Vauban, Sébastien Le Prestre de 


STRATEMEYER, EDWARD L. see DIXON, 


FRANKLIN W. 


STRATFORD-ON-AVON (England) 
17:390 

STRATHCLYOE (Scotland) 17:390 

STRATHCONA AND MOUNT ROYAL, 
OONALO ALEXANOER SMITH, 
1ST BARON 17:390 


380 


STRATIFIED SOCIETY 


STRATIFIED SOCIETY see CASTE; 
CLASS, SOCIAL; SOCIAL 
STRUCTURE AND ORGANIZATION 

STRATIGRAPHY 17:391 

archaeology 2:76, 2:78 
Arduino, Giovanni 2:102 
Boucher de Perthes, Jacques 3:251 
fossil record 8:4-5 
geologic time 8:230-231 
geology 8:234 
petroleum 14:344-345 
pollen stratigraphy 15:104 
Werner, Abraham Gottlob 19:323 
STRATOSPHERE 17:391 
tropopause 18:350 
STRATUS CLOUDS 17:391-392 
cloud 5:57, 5:58 

STRAUSS (family) 17:392 

STRAUSS, FRANZ JOSEF 17:392 

STRAUSS, RICHARO 17:392-393 

Hofmannsthal, Hugo von 9:265 

STRAVINSKY, IGOR 17:393-394 

ballet 2:353 
music 13:15] 
Russian music 16:217, 16:28 

STRAWBERRY 17:394 

STREAM see RIVER AND STREAM 

STREAM OF CONSCIOUSNESS 17:394 

‘American literature 1:319 
associationism 2:215 
Joyce, James 10:398 
Ulysses 18:411 
Sound and the Fury, The 17:199 
Sterne, Laurence 17:365 
Tristram Shandy 18:344-345 
To the Lighthouse 18:271 
Woolf, Virginia 19:414-415 

STREEP, MERYL 17:394 

STREETCAR 17:394-395 

STREETCAR NAMEO OESIRE, A (play) 
17:395 

STREISANO, BARBRA 17:395 

STREP THROAT 17:395 

Streptococcus 17:395 

STREPTOCOCCUS 17:395 

abscess 1:56 
bacteria 2:329 
strep throat 17:395 

STREPTOMYCIN see ANTIBIOTICS 

STRESEMANN, GUSTAV 17:395-396 

STRESS (biological) 17:396 

nightmare 13:337 
post-traumatic stress disorder 
15:149 
psychosomatic medicine 15:280 
ulcer 18:408-409 
STRESS (engineering) 
materials engineering 12:182-183 
STRICKLAND, WILLIAM 17:396 
STRIKE 17:396-397 
alr-traffic controllers 1:209 
boycott 3:262 
general strike 8:201 
Haymarket Riot 9:167 
Homestead Strike 9:281 
Pullman Strike 15:294 
STRINDBERG, AUGUST 17:397 
Swedish literature 18:6/ 
STRING QUARTET 17:397-398 
Beethoven, Ludwig van 3:42 
chamber music 4:248 


Mozart, Wolfgang Amadeus 13:118- 
119 
music 13:148, 13:149 
STRINGED INSTRUMENTS see MUSICAL 
INSTRUMENTS; specific 
instrument names 
STRIP MINING see COAL AND COAL 
MINING 
STRIPLING, RICHARD 
Un-American Activities, House 
Committee on 18:413 
STROBOSCOPE 17:398 
Edgerton, Harold Eugene 6:340 
STROESSNER, ALFREDO 17:398 
STROHEIM, ERICH VON 17:398 
STROKE 17:398-399 
atherosclerosis 2:236 
thrombosis 18:240 
STROMATOLITE 17:399 
STROMBOLI 17:399 
STROMBOLIAN ERUPTION 
volcano 19:226 
STRONG, JOSIAH 17:399 
STRONG INTERACTIONS see 
FUNDAMENTAL INTERACTIONS 
STRONTIUM 17:399-400 
STRUCTURALISM 17:400 
anthropological linguistics 2:18 
Barthes, Roland 2:395 
criticism, literary 5:337 
Lévi-Strauss, Claude 11:260-26/ 
linguistics 11:308 
semiotics 16:395 
STRUTHIOMIMUS 17:400 
STRYCHNINE 17:400 
STUART (family) 17:400 
Jacobites 10:303 
James |, King of England 10:311- 
312 


James Il, King of England, Scotland, 
and Ireland 10:312 
James |, King of Scotland 10:312- 
$13 
James IV, King of Scotland 10:313 
James V, King of Scotland 10:313 
Scotland 16:356 
Stuart, Charles Edward (Bonnie 
Prince Charles) 17:400-40/ 
Stuart, James Francis Edward 
17.401 
STUART, CHARLES EQWARO (Bonnie 
Prince Charlie) 17:400-401 
Jacobites 10:303 
STUART, GILBERT 17:401 
American art and architecture 1:305 
STUART, JAMES FRANCIS EDWARD 
17:401 
Jacobites 10:303 
STUART, J. E. B. 17:401-402 
STUART, JOHN McDOUALL 17.402 
STUBBINS, HUGH 17:402 
STUBBS, GEORGE 17:402 
STUCCO 
Roman art and architecture 16:140 
STUCK, FRANZ VON 
Secession movement (art) 16:377 
STUDEBAKER (family) 17:402-403 
STUDENT-AID PROGRAMS 
scholarships, fellowships, and loans 
16:338 
STUDENT MOVEMENTS 17.403 


academic freedom 1:62 
California 4:35 
counterculture 5:301 
Czechoslovakia 5:397 
Vietnam War 19:194 
STUDENT NONVIOLENT COORDINATING 
COMMITTEE see SNCC 
STUDENTS FOR A DEMOCRATIC 
SOCIETY 
counterculture 5:301 
STUKA 17:403-404 
STUPA 17:404 
Southeast Asian art and 
architecture 15:236-237 
temple 18:170-171 
STURGEON 17:404 
caviar 4:206 
STURGEON, THEOOORE 17:404 
STURGES, PRESTON 17:404 
STURM UND ORANG 17:404-405 
drama 6:230 
German literature 8:262 
Herder, Johann Gottfried von 9:217- 
218 


STURT, CHARLES 17:405 
STUTTERING 17:405 
speech 17:296 
STUTTGART (Germany) 17:405 
STUYVESANT, PETER 17:405-406 
New Jersey 13:285 
New Netherland 13:292 
New Sweden 13:292 
New York (city) 13:296 
New York (state) 13:301 
STY 17:406 
STYLUS (phonograph) 
sound recording and reproduction 
17:200 
STYNE, JULE 17:406 
STYRIA (Austria) 17:406 
STYRON, WILLIAM 17:406 
STYX 17:406 
SUAREZ, FRANCISCO 17:406 
scholasticism 16:338 
SUAREZ GONZALEZ, ADOLFO 17:406 
SUBATOMIC PARTICLE see 
FUNDAMENTAL PARTICLES 
SUBDUCTION ZONE see PLATE 
TECTONICS 
SUBJECTIVISM 
aesthetics 1:118 
SUBLIMATION (chemistry) 17:407 
freeze-drying 8:59 
SUBLIMATION (psychology) 17:407 
SUBLIMINAL PERCEPTION 17:407 
SUBMARINE 17:407-409 
Bushnell, David 3:396 
depth charges 6:95 
Fulton, Robert 8:111-112 
Holland, John Philip 9:272 
hydrophone 9:407 
naval vessels 13:220 
nuclear 
Nautilus 13:217 
Rickover, Hyman 16:89 
sonar 17:189 
weapons 
Polaris (missile) 15:92 
Poseidon (missile) 15:147-148 
torpedo (projectile) 18:294-295 
Trident (missile) 18:338-339 


See also subheadings naval 
operations under WORLD WAR | 
and WORLD WAR II 
SUBMARINE CANYON 17:409-410 
density current 6:89 
erosion and sedimentation 7:97 
SUBMARINE RIDGES see MID-OCEANIC 
RIDGE 
SUBPOENA 17:410 
SUBSIOENCE 17:410 
groundwater 9:61 
SUBSTANCE 17:410-411 
critical constants 5:336 
SUBSTANCE ABUSE see DRUG ABUSE 
SUBTRACTION see ARITHMETIC 
SUBURBS 
housing 9:335, 9:336 
SUBVERSION 17:411 
SUBVOLCANIC ROCK 
igneous rock 10:32 
SUBWAY 17:411-412 
SUCCUBUS see INCUBUS 
SUCCULENT PLANTS see CACTI AND 
OTHER SUCCULENTS 
SUCKER (fish) 17:412 
SUCKLING, SIR JOHN 17:412 
SUCRE (Bolivia) 17:412 
SUCRE, ANTONIO JOSE OE 17:412-413 
SUCROSE 
photosynthesis 14:405 
sugar 18:6-7 
SUOAN 17:413-415 
cities see specific city names 
economic activity 17:413, 17:414 
flag 17:413 
government 17:413, 17:414 
history 17:414-415 
Nimeiry, Muhammad Gaafar al- 
13:340 
land and resources 17:413-414 
language 
Afroasiatic languages 1:167 
map 17:414 
people 17:413, 17:414 
physical features 
Nubian Desert 13:406 
rivers, lakes, and waterways 
Nile River 13:338-339 
SUDBURY (Ontario) 17:415 
SUDDEN INFANT DEATH SYNDROME see 
CRIB DEATH 
SUDETEN MOUNTAINS 17:415 
SUDETENLAND (Czechoslovakia) 
17:415 
Czechoslovakia 5:398 
history 
Munich Conference 13:128 
World War Il 20:26 
SUEDE 18:3 
SUESS, EDUARD 18:3 
SUETONIUS 18:3 
SUEZ (Egypt) 18:3 
SUEZ CANAL 18:3-4 
‘canal 4:92 
Ismail Pasha 10:260 
Lesseps, Ferdinand Marie, Vicomte 
de 11:256 
SUEZ CRISIS 18:4 
Arab-Israeli Wars 2:58 
Eden, Sir Anthony 6:339 
SUFFOLK (England) 18:4 
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SUFFOLK (horse) see HORSE 
SUFFOLK, WILLIAM OE LA POLE, 4TH 
EARL AND 1ST DUKE OF 18:4-5 
SUFFRAGE 18:5 
African Americans 1:146, 1:148, 
1:149 
Constitution of the United States 
5:221, 5:222 
democracy 6:73, 6:74 
District of Columbia 6:171 
election 6:386 
grandfather clause 8:396 
Great Britain 
Reform Acts 16:4-5 
Jim Crow laws 10:362 
poll tax 15:102-103 
Reconstruction 15:407 
SUFFRAGE, WOMEN’S 18:5-6 
Anthony, Susan B. 2:17 
Catt, Carrie Chapman 4:195 
Constitution of the United States 
5:221 
election 6:386 
feminism 7:236 
League of Women Voters 11:217 
Morris, Esther 13:85 
Pankhurst (family) 14:220 
Paul, Alice 14:271 
Shaw, Anna Howard 17:26 
Stanton, Elizabeth Cady 17:334 
United States, history of the 19:64 
Walker, Mary Edwards 19:245 
Wollstonecraft, Mary 19:401 
Woodhull, Victoria 19:411-4/2 
SUFISM 18:6 
dervish 6:97-98 
Rumi, Jalal al-Din al- 16:196-197 
Sanusi, al- 16:289 
SUGAR 18:6-7 
candy 4:102 
fermentation 7:242 
glucose 8:331 
honey 9:287 
hypoglycemia 9:414 
monosaccharide 13:45 
polysaccharide 15:118 
sugar beet 18:7 
sugar production 18:7-9 
sweetener, artificial 18:62 
SUGAR ACT (1764) 
American Revolution 1:327, 1:328 
SUGAR BEET 18:7 
sugar production 18:7-9 
SUGAR PRODUCTION 18:7-9 
maple syrup and sugar 12:113 
molasses 13:16 
sugar 18:7 
SUGARCANE see SUGAR 
SUGER, ABBOT OF SAINT-DENIS 18:9 
SUHARTO 18:9 
SUI (dynasty) 18:9 
China, history of 4:342-343 
SUICIOE 18:9-10 
adolescence 1:98 
euthanasia 7:150-151 
hara-kiri 9:133 
religious cults 
Jonestown (Guyana) 10:387-388 
suttee 18:49 
young people 20:87 
SUIT (law) see LAW; LEGAL 


PROCEDURE 
SUITE (music) 18:10-11 
SUKARNO 18:11 
SUKKOTH see TABERNACLES, FEAST OF 
SULAWESI (Indonesia) 18:11 
SULEIMAN |, SULTAN OF THE OTTOMAN 
EMPIRE 18:11-12 
SULFA DRUGS 18:12 
SULFATE MINERALS 18:12 
anhydrite 1:389 
barite 2:384 
gypsum 9:97-98 
SULFIDE MINERALS 18:12 
chalcopyrite 4:246 
cuprite 5:373 
galena 8:147 
pentlandite 14:302-303 
pyrite 15:309 
sphalerite 17:300 
stibnite 17:369 
tetrahedrite 18:194 
SULFITES 18:12 
food additives 7:382 
SULFUR 18:12-14 
acid rain 1:74-75 
nutrient cycles 14:13 
SULFUR DIOXIDE 
pollution control 15:112-113 
SULFURIC ACID see SULFUR 
SULLA, LUCIUS CORNELIUS 18:14 
Rome, ancient 16:160-161 
SULLIVAN, SIR ARTHUR SEYMOUR see 
GILBERT AND SULLIVAN 
SULLIVAN, ED 18:14 
radio and television broadcasting 


SULLIVAN, HARRY STACK 18:14 
SULLIVAN, JAMES E. 
Amateur Athletic Union of the United 
States 1:295 
SULLIVAN, JOHN 18:14-15 
American Revolution 1:335 
SULLIVAN, JOHN L. 18:15 
boxing 3:260 
SULLIVAN, LOUIS 18:15 
American art and architecture 
1:.300-302 
Art Nouveau 2:164-165 
Arts and Crafts movement 2:178 
prairie school (architecture) 15:175 
Wright, Frank Lloyd 20:47 
SULLIVAN AWARO 18:16 — 
SULLY, MAXIMILIEN OE BETHUNE, OUC 
OE 18:16 
SULLY, THOMAS 18:16 
SULLY PRUDHOMME 18:16 
SULPHUR see SULFUR 
SULTAN 18:16 
Ottoman Empire 14:156 
SULU ARCHIPELAGO (Philippines) 
18:16 
SULU SEA 18:16 
SUMAC 18:16 
SUMATRA (Indonesia) 18:16-17 
SUMER 18:17 
cuneiform 5:372 
Eridu 7:92 
Kish 11:79 
Lagash 11:140 
languages, extinct 11:168 
Mesopotamia 12:278 


Nippur 13:342 

slavery 17:115 

Ur 19:82-83 

Uruk 19:97 

women in society 19:403 

writing systems, evolution of 20:50- 
51 


SUMMA THEOLOGIAE (book) 18:17 
Aquinas, Saint Thomas 2:56 
SUMMERHILL 18:17 
free schools 8:53 
SUMMONS 18:17 
SUMNER, CHARLES 18:17-18 
SUMNER, WILLIAM GRAHAM 18:18 
folkways 7:379 
Social Darwinism 17:149 
SUMO see WRESTLING 
SUMPTUARY LAWS 18:18 
costume 5:288 
SUMTER, FORT see FORT SUMTER 
SUMTER, THOMAS 18:18 
SUN 18:18-23 
Aristarchus of Samos 2:112 
astronomy and astrophysics 2:224- 
225, 2:229-230 
distance, astronomical 6:169-170 
eclipse 6:323-324 
dates of occurrence 6:324 
ecliptic 6:324 
equinox 7:89 
Galaxy, The 8:144-146 
greenhouse effect 9:41-42 
Greenwich mean time 9:45 
magnitude 12:48 
mythology 
Apollo 2:45 
Horus 9:317 
radio astronomy 15:353 
rainbow 15:379-380 
solar cell 17:174 
solar energy 17:174-177 
solar radiation 17:177 
solar system 17:177-180 
solar wind 17:180 
spectroheliograph 17:291 
spectrum 18:20 
star 17:334, 17:336, 17:337 
structure 18: 19-2] 
sunspots 18:26-27 
time (duration) 18:257 
time zone 18:258 
SUN ALSO RISES, THE (novel) 18:23-24 
SUN BITTERN 18:24 
SUN OANCE 18:24 
American Indian Movement 1:313 
Blackfoot 3:167 
Crow 5:348 
Hidatsa 9:234 
SUN VALLEY (Idaho) 18:24 
SUN WORSHIP 18:24 
SUN YAT-SEN 18:24 
Kuomintang (Guomindang) 11:117 
SUNOA ISLANOS (Indonesia) 18:24-25 
Bali 2:349 
Sulawesi 18:11 
Sumatra (Indonesia) 18:16-17 
SUNOA STRAIT 18:25 
SUNDANESE LANGUAGE see MALAYO- 
POLYNESIAN LANGUAGES 
SUNDAY, BILLY 18:25 
SUNDAY SCHOOL 18:25 


Vincent, John Heyl 19:204 
SUNDEW see CARNIVOROUS PLANTS 
SUNOIAL 18:25 
SUNFISH 18:25-26 

perch 14:306-307 
SUNFLOWER 18:26 

flower 7:358 
SUNG (dynasty) see SONG (Sung) 

(dynasty) 
SUNG HUI-TSUNG see SONG HUIZONG 
(Sung Hui-tsung) 
SUNGLASSES 

polarized light 15:93 
SUNLAMP 18:26 
SUNNITES 18:26 

Arabs 2:64 

Islam 10:252 

Tatar 18:125 

Uighur 18:406 
SUNNYSIDE GARDENS 

housing 9:334 
SUNSPOTS 18:26-27 

auroras 2:264-265 

Sun 18:19, 18:21-22, 18:23 
SUNSTROKE see HEATSTROKE 
SUNY see NEW YORK, STATE 

UNIVERSITY OF 
SUPER BOWL 

football 7:394 
SUPERCOMPUTER 

computer 5:/48, 5:15], 5:154 
SUPERCONDUCTING SUPER COLLIDER 

accelerator, particle 1:69 
SUPERCONOUCTIVITY 18:27-28 

Bardeen, John 2:383 

ceramics 4:237 

cryogenics 5:355 

electricity 6:393 

hydrogen 9:403 

Josephson effect 10:394 

Landau, Lev 11:155-156 

perovskite 14:317 

quiteron 15:336 

resistivity 16:54 

thin-film technology 18:228 

zirconium 20:118 
SUPEREGO see PSYCHOANALYSIS 
SUPERFLUIDITY 18:28 

cryogenics 9:355 

helium 9:194 

Landau, Lev 11:155-156 
SUPERGIANT 18:28-29 

supernova 18:29-30 
SUPERHEAVY ELEMENTS 18:29 

transuranium elements 18:328 
SUPERIOR, LAKE 18:29 
SUPERMAN (concept) 

Nietzsche, Friedrich Wilhelm 13:329, 

13:330 
SUPERMARKET 18:29 

food industry 7:384-385 

Hartford, Huntington 9:150 

retailing 16:60 
SUPERNATURAL see MAGIC 
SUPERNATURAL LITERATURE 

King, Stephen 11:70-71 

Lovecraft, H. P. 11:382 

Radcliffe, Ann 15:347 
SUPERNOVA 18:29-30 

archaeoastronomy 2:74 

Crab nebula 5:314 
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SUPERSONIC TRANSPORT 


Magellanic Clouds 12:40 
neutrino 13:263 
radio astronomy 15:353 
stellar evolution 17:359 
X-ray astronomy 20:61 
SUPERSONIC TRANSPORT 18:30 
aerodynamics 1:111-1/2 
aircraft 1:200 
Concorde 5:168 
shock waves 17:54 
transportation 18:327 
SUPERSTITION 18:31 
amulet 1:354 
endangered species 7:31 
evil eye 7:158 
omen 14:91 
SUPERSTRING THEDRIES 18:31 
quantum mechanics 15:321 
SUPERTANKER see TANKER 
SUPPLEMENTAL SECURITY INCOME see 
SOCIAL AND WELFARE 
SERVICES 
SUPPLY AND DEMAND 18:31-32 
capitalism 4:117-119 
monetary theory 13:32 
monopoly and competition 13:43-45 
physiocrats 14:413 
price system 15:214 
SUPREMATISM 18:32 
Malevich, Kasimir 12:71-72 
Russian art and architecture 16:2/3 
SUPREME COURT DF THE UNITED 
STATES 18:32-35 
appeal 2:51 
chief justices 
Burger, Warren Earl 3:378 
Chase, Salmon P. 4:274 
Ellsworth, Lincoln 7:14 
Fuller, Melville Weston 8:111 
Hughes, Charles Evans 9:348-349 
Jay, John 10:336 
Marshall, John 12: 142-143 
Rehnquist, William 16:13 
Stone, Harlan Fiske 17:381 
Taft, William Howard 18:92-94 
Taney, Roger B. 18:104-105 
Vinson, Frederick M. 19:205 
Waite, Morrison Remick 19:241 
Warren, Earl 19:259 
White, Edward Douglass 19:349 
children’s rights 4:324 
Constitution of the United States 
5:211-220 
court 5:305 
court of appeals 5:306 
decisions 
abortion 1:54 
academic freedom 1:62 
affirmative action 1:119, 7:87 
African Americans 1:143, 1:145- 
146, 1:147, 1:148 
Agricultural Adjustment 
Administration 1:175 
Brown v. Board of Education of 
Topeka, Kansas 3:333 
capital punishment 4:117 
censorship 4:226, 4:227 
child labor 4:320 
civil rights 5:7 
corporation 5:267 
Dartmouth College v. Woodward 


6:20 
defamation 6:58 
Dred Scott v. Sandford 6:238 
drug abuse 6:248 
drug testing 6:249 
equal protection of the laws 7:87 
Escobedo v. /Ilinois 7:101 
euthanasia 7:151 
Ex parte Milligan 7:166 
film, history of 7:270 
lst Amendment 7:293 
14th Amendment 8:14 
freedom of the press 8:55-56 
freedom of religion 8:57 
freedom of speech 8:57-58 
Garland, Augustus Hill 8:174 
Gibbons v. Ogden 8:300 
government regulation 8:383-384 
grand jury 8:396 
habeas corpus 9:99-100 
historic preservation 9:253-254 
Indian treaties 10:93 
Jim Crow laws 10:362 
juvenile delinquency 10:415 
McCullochv. Maryland 12:10 
Marburyv. Madison 12:119 
Miranda v. Arizona 12:392 
Plessyv. Ferguson 15:69 
pornography 15:133-134 
Powellv. Alabama 15:167-168 
president of the United States 
15:208 
privacy, invasion of 15:235 
rent control 16:38 
right to bear arms 16:95 
Roe v. Wade and Doe v. Bolton 
16:133-134 
Schenck v. United States 16:328 
search warrant 16:374 
Sherman Anti-Trust Act 17:39 
Smith Act 17:131 
sodomy 17:169 
Tenure of Office Act 18:185 
treason 18:33] 
United States, education in the 
19:47 
United States, history of the 
19:57, 19:59, 19:62, 19:68, 
19:70 
University of Californiav. Bakke 
19:80 
video 19:173 
Watergate 19:289 
wiretapping 19:388 
judicial review 
Marburyv. Madison 12:119 
justices (table) 18:34 
African Americans 1:149 
Holmes, Oliver Wendell, Jr. 9:273- 
274 
See also subhead chief justices 
above; other specific justice 
names 
law, history of 11:205 
New Deal 13:273 
Roosevelt, Franklin Delano 16:168 
SUPREMES, THE (rock group) see 
ROSS, DIANA 
SURABAYA (Indonesia) 18:35 
SURETY see GUARANTY 
SURFACE (mathematics) see 


TOPOLOGY (mathematics) 
SURFACE MINING 
mining and quarrying 12:380 
SURFACE TENSION 18:36 
capillarity 4: 116 
SURFACE-TD-AIR MISSILE 18:36 
SURFBIRD 18:36 
SURFING 18:36-37 
SURGEDNFISH 18:37 
SURGERY 18:37-39 
acupuncture 1:82-83 
adhesive 1:94 
anesthetics 1:377-378 
cancer 4:100, 4:101 
cardiovascular diseases 4:133-134 
cataract 4:183- 184 
cesarean section 4:313-314 
circumcision 4:404 
diathermy 6:125 
endoscope 7:36 
heart-lung machine 9:179 
history 
Lister, Joseph 11:317 
Walker, Mary Edwards 19:245 
hospital 9:317-318 
hysterectomy 9:414-415 
medicine 12:224-225 
plastic surgery 15:53 
sex reassignment 17:7-8 
transplantation, organ 18:324-325 
SURICATE 18:39 
SURINAM TOAD 18:40 
SURINAME 18:40-41 
flag 18:40 
history and government 18:40, 
18:41 
land and resources 18:40-41 
map 18:40 
SURREALISM (art) 18:41-42 
Apollinaire, Guillaume 2:45 
Arp, Jean 2:144 
Blume, Peter 3:187 
Bocklin, Arnold 3:194 
Chagall, Marc 4:244-245 
Chirico, Giorgio de 4:363 
Dali, Salvador 5:407-408 
Delvaux, Paul 6:72 
Ernst, Max 7:95 
Hare, David 9:138 
Magritte, René 12:50 
Masson, André 12:178 
Matta Echaurren, Roberto Sebastian 
12:191 
Mird, Joan 12:392-393 
Picasso, Pablo 15:4 
Ray, Man 15:396 
Tanguy, Yves 18:107 
SURREALISM (film, literature, 
photography, theater) 18:42-43 
Apollinaire, Guillaume 2:45 
Aragon, Louis 2:68 
Breton, André 3:299 
Eluard, Paul 7:16 
film, history of 7:268 
literature 
French literature 8:77 
SURREY (carriage) 
coach and carriage 5:64 
SURREY (England) 18:43 
SURREY, HENRY HOWARD, EARL DOF 
18:43 


SURROGATE MOTHERHDOD 18:43 
artificial insemination 2:174 
SURVEYING 18:43-45 
bench mark 3:68 
maps and mapmaking 12:117 
quadrant 15:315 
roads and highways 16:107 
trigonometry 18:339-340 
United States Geological Survey 
19:73 
SURVEYOR (spacecraft) 18:45-46 
space programs, national 17:256 
SUSANN, JACQUELINE 18:46 
SUSD, HEINRICH 18:46 
SUSPENSE FICTION see MYSTERY, 
SUSPENSE, AND DETECTIVE 
FICTION 
SUSPENSIDN 18:46 
SUSPENSIDN SYSTEM 18:46-47 
SUSQUEHANNA (American Indians) 
18:47-48 
SUSQUEHANNA RIVER 18:48 
SUSSEX (England) 18:48 
SUSSEX SPANIEL 18:48 
SUTHERLAND (Scotland) 18:48 
SUTHERLAND, EDWIN H. 
crime 5:330, 5:332 
SUTHERLAND, GEDRGE 18:48 
SUTHERLAND, GRAHAM 18:48 
SUTHERLAND, JDAN 18:48-49 
SUTHERLAND FALLS 18:49 
SUTLEJ RIVER 18:49 
SUTTEE 18:49 
SUTTER, JOHN AUGUSTUS 18:49 
SUTTNER, BERTHA VON 18:49 
SUTTON HOO SHIP BURIAL 18:49 
SUVA (Fiji) 18:49 
Fiji 7:262 
SUVOROV, ALEKSANDR VASILIEVICH 
18:49-50 
SUWANNEE RIVER 18:50 
SUZHOU (Soochow) (China) 18:50 
SUZUKI, D. T. 18:50 
SVALBARD 18:50 
SVERDLDVSK (USSR) 18:50 
SVERDRUP, OTTD NEUMANN 18:50 
SVERRE, KING OF NDRWAY 18:50 
SVYATOSLAV |, DUKE DF KIEV 18:50- 
51 
SWABIA (Germany) 18:51 
Philip of Swabia 14:366 
SWAGGART, JIMMY 
religious broadcasting 16:24 
SWAHILI 18:51 
African languages 1:155, 1:156 
SWALLOW 18:51 
martin 12:149 
SWAMMERDAM, JAN 
anatomy 1:364, 1:365 
SWAMP, MARSH, AND BDG 18:51-53 
drainage systems 6:225 
fossil record 
pollen stratigraphy 15:104 
intertidal life 10:199 
land reclamation 11:154 
Louisiana 11:377 
Okefenokee Swamp 14:71 
SWAMP EEL 18:53 
SWAN 18:53-54 
SWAN THEATRE 
theater, history of the 18:2/0 


SWANSEA (Wales) 18:54 
SWANSDN, GLORIA 18:54 
SWARTHMORE COLLEGE 18:54 
SWASTIKA 18:54 
cross 5:345, 5:346 
SWAZILAND 18:55-56 
cities see specific city names 
flag 18:55 
history and governement 18:55, 
18:56 
land, people, economy 18:55-56 
map 18:55 
SWEAT GLAND 
skin 17:106 
SWEDEN 18:56-60 
agriculture 18:59 
art 18:58 
See also subheading Sweden 
under SCANDINAVIAN ART AND 
ARCHITECTURE; specific art 
forms and genres 
cities see specific city names 
climate 18:57 
economic activity 18:57, 18:58-59 
education 18:57, 18:58 
flag 18:56 
glassware, decorative 8:324 
government 18:57, 18:59 
health 18:57, 18:58 
health-care systems 9:172 
history 18:59-60 
Margaret |, Queen of Denmark, 
Norway, and Sweden 12:123 
Northern War, Great 13:387 
Norway 13:394-395 
Oxenstierna, Axel, Count 14:163 
Palme, Olof 14:210-211 
Seven Years’ War see SEVEN 
YEARS’ WAR 
Thirty Years’ War see THIRTY 
YEARS’ WAR 
Torstenson, Lennart 18:296 
Vasa (dynasty) 19:126 
Wallenberg, Raoul 19:247-248 
land and resources 18:56-58 
language 18:58 
literature see SWEDISH LITERATURE 
manufacturing 18:59 
map 18:56 
mining 18:58-59 
music 
Berwald, Franz 3:93 
Bjérling, Jussi 3:159 
See also SCANDINAVIAN MUSIC 
people 18:57, 18:58 
prison 15:233 
rivers, lakes, and waterways 18:57 
Vanern, Lake 19:122 
Vattern, Lake 19:129 
space programs, national 17:261 
Triple Alliance 18:343 
vegetation and animal life 18:57 
SWEDENBORG, EMANUEL 18:60 
New Jerusalem, Church of the 
13:285-286 
SWEDISH ART AND ARCHITECTURE see 
SCANDINAVIAN ART AND 
ARCHITECTURE 
SWEDISH LANGUAGE see GERMANIC 
LANGUAGES 
SWEDISH LITERATURE 18:60-61 


Strindberg, August 17:397 


SWEELINCK, JAN PIETERSZODN 18:61 


SWEET FERN 18:61 

SWEET GUM 18:61-62 

SWEET PEA 18:62 

SWEET PDTATO 18:62 
agriculture, history of 1:179 
vegetable 19: 135 

SWEET WILLIAM (botany) 18:62 

SWEETENER, ARTIFICIAL 18:62 
food additives 7:382 

SWEETLEAF 18:62 

SWENSON, MAY 18:62 

SWEYN, KING DF DENMARK 18:62 

SWIFT (bird) 18:63 

SWIFT, JONATHAN 18:63 
English literature 7:59 
irony 10:245 
Temple, Sir William (essayist) 

:173 


SWIM BLADDER see FISH 
SWIMMING 18:63-66 
Chadwick, Florence 4:244 
Ederle, Gertrude 6:339 
English Channel 7:52 
fish 7:297-298 
Fraser, Dawn 8:46 


lifesaving and water safety 11:287 
major swimming strokes 18:64-66 


Schollander, Don 16:339 

Spitz, Mark 17:309 
Weissmuller, Johnny 19:315 
world swimming records (table) 


SWINBURNE, ALGERNDN CHARLES 
18:66 
SWINE 18:66 
pig 15:10-J/ 
SWINE FEVER see PIG 
SWINE FLU see INFLUENZA 
SWING (music) 18:66 
Basie, Count 2:406 
Dorsey, Jimmy and Tommy 6:214 
Goodman, Benny 8:360 
jazz 10:337, 10:338 
jitterbug 10:364 
Krupa, Gene 11:113 
Miller, Glenn 12:363 
SWISS CHARD see BEET 


SWISS FAMILY ROBINSON, THE (novel) 


18:67 
SWITCH, ELECTRIC 18:67 
circuit, electric 4:396-399 
electrical wiring 6:388 
relay 16:20 
solenoid 17:180 
thermostat 18:226 
SWITHIN, SAINT 18:67 
SWITZER, KATHY 18:67 
SWITZERLAND 18:67-71 
archaeology 
La Tene 11:128 
art 18:69 
See also specific art forms and 
genres 
cities see specific city names 
civil defense 5:4 
civil law 5:6 
climate 18:68 


economic activity 18:68, 18:69-70 


flag 18:68 


folk art 7:371 
government and politics 18:68, 


health 18:68, 18:69 
history 18:71 
Tell, William 18:165 
Zwingli, Ulrich 20:128 
land and resources 18:67-68 
map 18:69 
people 18:68-69 
physical features 
Aletsch Glacier 1:252 
religion 18:68-69 
Reformation 16:6 
rivers, lakes, and waterways 
Aare River 1:44 
Geneva, Lake 8:217 
Lucerne, Lake 11:390 
Lugano, Lake 11:391 
Maggiore, Lake 12:40 
trade 18:70 
transportation 18:70 
SWORD AND KNIFE 18:71-73 
fencing 7:236 
SWORD DANCE 18:73 
SWORDFISH 18:73 
SWOROTAIL 18:74 
tropical fish 18:348 
SYCAMORE TREE see PLANE TREE 
SYDENHAM, CHARLES EDWARD 
PDULETT THDMSON, BARON 
18:74 
SYDNEY (Australia) 18:74-75 
building construction 
Opera House 3: 363 
maps 18:74 
Opera House 14:104 
SYDNEY (Nova Scotia) 18:75 
SYENITE 18:75 
SYLLABARY see WRITING SYSTEMS, 
EVOLUTION OF 
SYLLDGISM 18:75-76 
Venn diagram 19:145 
SYLPH 18:76 
SYMBIDSIS 18:76 
lichen 11:277-278 
parasite 14:241 
SYMBOLIC LOGIC see LOGIC 
SYMBDLISM (art) 18:76 
Art Nouveau 2:164 
Bécklin, Arnold 3:194 


Flemish art and architecture 7:339 


Four Horsemen of the Apocalypse 
8:13 
France 
Redon, Odilon 15:412-413 


Friedrich, Caspar David 8:90, 8:255 
German art and architecture 8:255 


Hodler, Ferdinand 9:264 
icon 10:19-20 
iconography 10:20-23 
mandala 12:90 
Nabis 13:181 
Picasso, Pablo 15:4 
SYMBDLISM (literature) 18: 76-77 

Czech literature 

Kafka, Franz 11:5 
decadence 6:48 
Four Horsemen of the Apocalypse 
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French literature 


SYNDICALISM 383 


Laforgue, Jules 11:140 
Mallarmé, Stéphane 12:74-75 
Rimbaud, Arthur 16:96 
Symons, Arthur 18:78 
Verlaine, Paul 19:150-151 
Russian literature 16:215 
Bely, Andrei 3:67 
Blok, Aleksandr Aleksandrovich 
3:177 
Bryusov, Valery Yakovlevich 3:345 
Hippius, Zinaida Nikolayevna 
9:247 
Merezhkovsky, Dmitry Sergeyevich 
12:270-271 
Sologub, Fyodor 17:183 
See also LITERARY MODERNISM— 
Latin American literature 
SYMINGTON, WILLIAM 
ship 17:47 
SYMMETRY (mathematics) 18:77 
SYMMETRY (physics) 18:77-78 
axion 2:312 
conservation, laws of 5:200 
fundamental particles 8:116 
Gell-Mann, Murray 8:19 
grand unification theories 8:396 
isometric system 10:261 
neutron 13:263 
parity (physics) 14:248-249 
superstring theories 18:31 
SYMONS, ARTHUR 18:78 
SYMPHONIC POEM 18:78 
SYMPHONY 18:78 
Beethoven, Ludwig van 3:42-43 
Brahms, Johannes 3:268-269 
Bruckner, Anton 3:336-337 
Dvorak, Antonin 6:284 
Haydn, Franz Josef 9:165-166 
Mahler, Gustav 12:52-53 
Mozart, Wolfgang Amadeus 13:118- 
119 


music 13:148 
Nielsen, Carl 13:329 
Schubert, Franz 16:34 
Sibelius, Jean 17:65 
Tchaikovsky, Peter Illich 18: 132-133 
See also CONDUCTING (music); 
ORCHESTRA AND 
ORCHESTRATION; other specific 
composer names 
SYNAGDGUE 18:79 
Judaism 10:400, 10:403 
SYNAPSE see NERVOUS SYSTEM 
SYNCHROTRON see ACCELERATOR, 
PARTICLE 
SYNCHROTRON RADIATION 18:79 
microscope 12:338 
radio astronomy 15:352-353 
spectroscopy 17:293 
SYNCLINE AND ANTICLINE 18:79 
fold 7:369-370 
SYNCDM 18:79 
SYNCDPATIDN 18:79 
SYNDICALISM 18:79-80 
Industrial Workers of the World 
10:142 
Proudhon, Pierre Joseph 15:257 
sabotage 16:231 
socialism 17:157 
Sorel, Georges 17:194 
Trades Union Congress 18:313 


384 SYNECDOCHE 


SYNECDOCHE see FIGURES OF SPEECH 
SYNERGISM 18:80 
SYNESTHESIA 18:80 
SYNGE, JOHN MILLINGTON 18:80 
Abbey Theatre 1:46 
SYNOVIAL FLUID 
joint 10:383 
SYNTAX 18:80-81 
communication 5:130 
linguistics 11:309 
parts of speech 14:257-258 
psycholinguistics 15:267 
SYNTHESIZER 
electronic music 6:406, 6:407 
SYNTHETIC FIBERS 18:81-82 
nylon 14:18 
petrochemicals 14:343 
plastics 15:54 
polyester 15:115 
polymerization 15:116-117 
rayon 15:397 
textile industry 18:201 
thread 18:239 
SYNTHETIC FUELS 18:82 
coal gasification 5:68-69 
gasohol 8:179 
SYNTHETIC MINERALOGY 
mineral 12:375-376 
SYPHILIS 18:82 
psychopathology 15:277 
treatment 
mercury 12:267-268 
Wassermann, August von 19:274 
SYR OARYA 18:82-83 
Aral Sea 2:68 
SYRACUSE (New York) 18:83 
SYRACUSE (Sicily) 18:83 
Dion of Syracuse 6:154-155 
Dionysius the Elder, Tyrant 6:155 
Dionysius the Younger, Tyrant 6:155 
Hiero Il, Tyrant of Syracuse 9:235 
Timoleon 18:259 
SYRACUSE UNIVERSITY 18:83 
SYRIA 18:83-87 
archaeology 
Dura-Europus 6:270 
Ebla 6:319 
Mari 12:124 
Palmyra 14:212 
Ugarit 18:406 
climate 18:83-84 
economic activity 18:84-85 
flag 18:84 
government 18:84, 18:85 
history 18:85-87 
Arab-Israeli Wars 2:58-59 
Assad, Hafez al- 2:213 
Rome, ancient 16:160 
Umayyads 18:412 
United Arab Republic 19:18 
World War | 20:17, 20:23 
World War Il 20:29 
land and resources 18:83-84 
Lebanon 11:225, 11:226 
map 18:85 
people 18:84 
rivers, lakes, and waterways 18:84 
SYRIAN DESERT 18:87 
SYRINGOMYELIA 18:87 
SYRINX (anatomy) 
songbirds 17:191 


SYSTEMIC CIRCULATION 
circulatory system 4:401 
SYSTEMS ENGINEERING 18:87 

SYSTOLE 

heart 9:175-176 
SZASZ, THOMAS 18:87-88 
SZCZECIN (Poland) 18:88 
SZECHWAN see SICHUAN 
SZEGEO (Hungary) 18:88 
SZELL, GEORG 18:88 

Cleveland Orchestra, The 5:47 
SZIGETI, JOSEPH 18:88 
SZILARO, LEO 18:88 

Einstein, Albert 6:376 
SZOLO, HENRIETTA 18:88 
SZYMANOWSKY, KAROL 18:88 


T 


T (letter) 18:89 
TCE 
immunity (biology) 10:51-52 
interleukin 10:185 
thymus 18:244 
T TAURI STARS see VARIABLE STAR 
TA-LIEN (China) see DALIAN (Ta-lien) 
(China) 
TAAFE, EQUARO, GRAF VON 18:89 
TABARI, AL- 18:89 
TABASCO (Mexico) 18:89 
TABBY CAT 
shorthaired cats 17:59 
TABERNACLE 18:89 
TABERNACLES, FEAST OF 18:89 
TABLE MOUNTAIN 18:89 
TABLE TENNIS 18:89-90 
TABLOID see NEWSPAPER 
TABOO 18:90 
culture 5:368, 5:369 
incest 10:64-65 
passage, rites of 14:260 
TABOR, HORACE W. 18:90 
TABOR, MOUNT 18:90 
TABRIZ (Iran) 18:90-91 
TABUN 
chemical and biological warfare 


TACHE, SIR ETIENNE PASCHAL 18:91 
TACHOMETER 18:91 
TACITUS, CORNELIUS 18:91 
TACK (horse) see RIDING 
TACNA-ARICA DISPUTE 18:91 
Pacific, War of the 14:172 
TACOMA (Washington) 18:91 
TACTICS, MILITARY see STRATEGY AND 
TACTICS, MILITARY 
TADMOR see PALMYRA (Syria) 
TADZHIKISTAN (USSR) 18:91-92 
TAEGU (South Korea) 18:92 
TAEJON (South Korea) 18:92 
TAFFETA 18:92 
TAFT, LORADO 18:92 
TAFT, ROBERT A. 18:92 
TAFT, WILLIAM HOWARD 18:92-94 
Taft, Robert A. 18:92 
United States, history of the 19:63 
TAFT-HARTLEY ACT see LABOR- 
MANAGEMENT RELATIONS ACT 
TAGALOG LANGUAGE see MALAYO- 
POLYNESIAN LANGUAGES 


TAGANROG (USSR) 18:94 
TAGLIONI 18:94 
TAGORE, SIR RABINDRANATH 18:94 
TAGUS RIVER 18:94-95 
TAHA HUSAYN 18:95 
TAHITI (French Polynesia) 18:95 
Gauguin, Paul 8:183 
TAHOE, LAKE 18:95 
TAHR 18:95 
TAI CHI CHUAN see MARTIAL ARTS 
T’AI-YUAN (China) see TAIYUAN (T’ai- 
Yiian) (China) 
TAIBO see LI BO (Li Po) 
TAIGA (painter) 18:95-96 
TAIGA CLIMATE 18:96 
TAINE, HIPPOLYTE ADOLPHE 18:96 
criticism, literary 5:337 
TAIPEI (Taiwan) 18:96 
TAIPING REBELLION 18:96 
Gordon, Charles George 8:363 
Qing (Ch’ing) (dynasty) 15:314 
TAIWAN 18:96-99 
cities see specific city names 
climate 18:96 
Confucianism 5:177 
economic activity 18:97-98 
flag 18:97 
history 
Kuomintang (Guomindang) 
11:117 
Lee Teng-hui 11:229 
history and government 18:97, 
18:98-99 
land and resources 18:96-97 
map 18:98 
people 18:97 
Pescadores 14:333 
Quemoy 15:331-332 
TAIYUAN (Tai-Yiian) (China) 18:99 
TA) MAHAL 18:99 
dome 6:199 
Indian art and architecture 10:84 
Mogul art and architecture 13:13 
Shah Jahan, Mogul Emperor of India 
16:17 
tomb 18:284-285 
TAJIK (USSR) see TADZHIKISTAN 
(USSR) 
TAKESHITA 18:99 
TAKLI MAKAN DESERT (Takla Makan) 
18:99 
TALA 
Indian music 10:90 
TALAING see MON 
TALBOT, WILLIAM HENRY FOX see 
PHOTOGRAPHY, HISTORY AND 
ART OF 
TALC 18:100 
TALE OF GENJI, THE (novel) see 
MURASAKI SHIKIBU 
TALE OF TWO CITIES, A (novel) 18:100 
TALISMAN see AMULET 
TALKING HEADS (rock band) 18:100 
TALLAHASSEE (Florida) 18:100 
Florida 7:352 
TALLCHIEF, MARIA 18:100 
TALLEYRAND-PERIGORD, CHARLES 
MAURICE DE 18:100-101 
TALLINN (Estonia) 18:101 
TALLIS, THOMAS 18:101 
anthem 2:16 


TALLOW TREE 18:101 
TALMA, FRANGOIS JOSEPH 18:101 
TALMAOGE (family) 18:101 
TALMUD 18:101-102 
halachah 9:111 
midrash 12:351-352 
Mishnah 12:395 
scholarship 
Ashi 2:183 
TALON, JEAN 18:102 
TAMARACK 18:102 
TAMARIN 
monkey 13:41 
TAMARINO 18:102 
TAMARISK 18:102 
TAMAULIPAS (Mexico) 18:102 
TAMAYO, RUFINO 18:102 
TAMBO, OLIVER 
African National Congress 1:160 
TAMBOURINE 18:102 
TAMERLANE see TIMUR 
TAMIL 18:103 
Sri Lanka 17:324 
TAMIL NAOU (India) 18:103 
TAMING OF THE SHREW, THE (play) 
18:103 
TAMM, IGOR 
tokamak 18:277 
TAMMANY HALL 18:103 
cartoon (editorial and political) 


Democratic party 6:75 
New York (city) 13:297 
New York (state) 13:302 
Tweed, William M. 18:392-393 
Walker, Jimmy 19:245 
TAMPA (Florida) 18:103 
TAMPERE (Finland) 18:103-104 
TAMPICO (Mexico) 18:104 
TANA, LAKE 18:104 
TANAGER 18:104 
TANAKA GIICHI 18:104 
TANAKA KAKUEI 18:104 
TANANARIVE (Madagascar) see 
ANTANANARIVO (Madagascar) 
TANEY, ROGER B. 18:104-105 
TANG (fish) see SURGEONFISH 
TANG (T'ang) (dynasty) 18:105 
China, history of 4:342-343 
Tang Xuanzong (T'ang Hsuan-tsung) 
18:105 
TANG XUANZONG (T’ang Hsuan-tsung) 
18:105 


Tang (T’ang) (dynasty) 18:105 
TANGANYIKA see TANZANIA 
TANGANYIKA, LAKE 18:105 
TANGE, KENZO 18:105-106 
TANGENT 18:106 

curvature 5:379 
TANGERINE 18:106 
TANGIER (Morocco) 18:106 
TANGLEWOOD FESTIVAL 18:106 

Koussevitzky, Serge 11:109 
TANGO 18:107 
TANGUY, YVES 18:107 
TANIS (Egypt) 18:107 
TANIZAKI JUNICHIRO 18:107 
TANK, MILITARY see ARMORED 

VEHICLE 
TANKER 18:107 
buoy 3:376 
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petroleum industry 14:346, 14:348- 
349 


ship 17:50 
shipping 17:52 
transportation 18:326 
TANNER, HENRY 18:107-108 
TANNHAUSER 18:108 
TANNING see LEATHER AND HIDES 
TANSY 18:108 
TANTALUM 18:108 
TANTALUS 18:108 
TANTRA 18:108-109 
mandala 12:90 
Shakti 17:19 
TANZANIA 18:109-111 
archaeology 
Leakey (family) 11:217-218 
Olduvai Gorge 14:8] 
cities see specific city names 
economic activity 18:109, 18:110 
flag 18:09 
government 18:109, 18:110 
socialism 17:160 
history 18:110-111 
Africa 1:140, 1:141 
Nyerere, Julius K. 14:17 
land and resources 18:109 
map 18:110 
people 18:109-110 
Masai 12:162 
physical features 
Kilimanjaro 11:66 
Serengeti National Park 16:404 
TAO CH’IEN see TAO YUANMING (T’ao 
Yiian-ming) 
TAO TE CHING see DAODE JING (Tao Te 
Ching) 
TAO YUANMING (T’ao Yuian-ming) 
18:111 
TAOISM see DAOISM (Taoism) 
TAORMINA (Sicily) 18:111-112 
TAOS (New Mexico) 18:112 
TAP DANCING 18:112 
TAPA see BARK CLOTH 
TAPE RECORDING 18:112-113 
information storage and retrieval 


sound recording and reproduction 
17:199, 17:200, 17:201-203 
videotape recording see VIDEOTAPE 
TAPESTRY 18:113-115 
Aubusson 2:257 
Bayeux Tapestry 3:15 
Gobelins 8:335 
needlework 13:236-237 
TAPEWORM 18:115-116 
flatworm 7:335 
symbiosis 18:76 
TAPIES, ANTDNIO 18:116 
TAPIOCA see MANIOC 
TAPIR 18:116 
perissodactyl 14:314-315 
TAPPAN (family) 18:116 
TAPROOT see PLANT 
TAR, PITCH, AND ASPHALT 18:116 
La Brea Tar Pit 11:123-124 
roads and highways 16:106, 
16:107-108 
roof and roofing 16:165 
TAR SANDS 18:116-117 
synthetic fuels 18:82 


TARA (Ireland) 18:117 

TARAKI, NUR MOHAMMAD 
Afghanistan 1:122 

TARANTELLA 18:117 

TARANTD (Italy) 18:117 

TARANTULA 18:117 

TARASCAN (Indian tribe) 18:117- 
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TARAWA (Kiribati) 18:118 
World War II 20:35 
TARBELL, IDA M. 18:118 
TARDIEU, JEAN 18:118 
TARGET SHOOTING see SHOOTING 
(sport) 
TARIFF 18:118 
free port 8:53 
free trade 8:54 


General Agreement on Tariffs and 


Trade 8:100-201 
international trade 10:193 


most-favored-nation status 13:99- 


protectionism 15:250 
quota 15:336 
smuggling 17:133 
TARIFF ACTS 18:118-119 
Cleveland, Grover 5:47 
Jackson, Andrew 10:299 
McKinley, William 12:25 
nullification 14:3 
Smoot, Reed 17:133 
Underwood, Oscar W. 18:415 
TARIFF COMMISSION, U.S. see 
INTERNATIONAL TRADE 
COMMISSION, U.S. 
TARIM RIVER 18:119 
TARKENTON, FRAN 18:119 
TARKINGTON, BOOTH 18:119-120 
TARO 18:120 
TAROT 18:120 
card games 4:130 
TARPAN 18:120 
TARPDN 18:120-121 
TARQUINIA (Italy) 18:121 
archaeology 2:76 
TARQUINIUS PRISCUS, ETRUSCAN 
KING DF ROME 18:121 


TARQUINIUS SUPERBUS, ETRUSCAN 


KING OF ROME 18:121 
Lucretia 11:390 
sibyl 17:66 
TARRAGON 18:121 
TARRAGDNA (Spain) 18:121 
TARSIER 18:121 
hand 9:127 
primate 15:219 
TARSUS (Turkey) 18:121 
TARTAGLIA (Niccolo Fontana) 
ballistics 2:358 
TARTAN 18:121-122 
clan 5:31 
Scotland 16:354 
TARTAR see TATAR 
TARTARUS 18:122 
TARTINI, GIUSEPPE 18:122 
TARTU (Estonia) 18:122 
TARZAN OF THE APES 18:122-123 
Burroughs, Edgar Rice 3:390 
Weissmuller, Johnny 19:315 
TASADAY 18:123 
anthropology 2:19 


TASHKENT (USSR) 18:123 
TASMAN, ABEL JANSZDON 18:123 
Australia 2:277 
TASMAN SEA 18:123 
TASMANIA (Australia) 18:123-124 
map 18: 123 
wildlife 
Tasmanian devil 18:124 
Tasmanian wolf 18: 124 
TASMANIAN DEVIL 18:124 
TASMANIAN LANGUAGES see OCEANIA, 
LANGUAGES OF 
TASMANIAN WOLF 18:124 
TASS NEWS AGENCY see PRESS 
AGENCIES AND SYNDICATES 
TASSEL HOUSE (Brussels) 
Horta, Victor 9:316 
TASSO, TORQUATO 18:124-125 
TASTE AND SMELL 18:125 
nose 13:396 
tongue 18:287 
TASTE BUDS see TONGUE 
TAT see PROJECTIVE TESTS 
TATAR 18:125 
Crimea 5:333 
Dimitry Donskoi, Grand Duke of 
Moscow 6:147-148 
TATE, ALLEN 18:125 
New Criticism 13:273 
TATE GALLERY, THE 18:125-126 
TATI, JACQUES 18:126 
TATIAN 
Jesus Christ 10:351 
TATLER, THE (periodical) 
Addison, Joseph 1:92 
Steele, Sir Richard 17:352 
TATLIN, VLADIMIR YEVGRAFOVICH 
18:126 
constructivism 5:224 
Russian art and architecture 16:2/2 
TATTOO see BODY MARKING 
TATUM, ART 18:126 
TATUM, EDWARD L. 18:126 
Beadle, George W. 3:17-18 
TAULER, JOHANNES 18:126 
TAUNG SKULL see AUSTRALOPITHECUS 
TAURUS 18:126 
Pleiades 15:68 
star 17:335 
TAURUS MOUNTAINS 18:126 
TAWFIQ PASHA 18:126-127 
TAX COURT, U.S. 18:127 
Internal Revenue Service 10:188 
TAXATION 18:127-128 
accounting 1:70-71 
American Revolution 1:327-328 
Constitution of the United States 
5:213, 5:214, 5:221 
finance, state and local 7:276 
fiscal policy 7:293 
income tax 10:66-67 
inheritance tax 10:157 
Internal Revenue Service 10:188- 


poll tax 15:102-103 
property tax 15:248 
revenue sharing 16:62 
sales tax 16:256 

single tax 17:91 

social security 17:151-152 
tariff 18:118 


Tax Court, U.S. 18:127 
value-added tax 19:113 
TAXIDERMY 18:128-129 
TAXONOMY see CLASSIFICATION, 
BIOLOGICAL 
TAY, RIVER 18:129 
TAY-SACHS DISEASE 18:129 
enzyme 7:79 
TAYLOR, CECIL 18:129 
TAYLOR, EDWARD 18:129 
TAYLDR, ELIZABETH 18:129 
Warhol, Andy 19:258 
TAYLOR, FREDERICK WINSLOW 18:129 
industrial management 10:139 
TAYLOR, JEREMY 18:129-130 
TAYLOR, MAXWELL D. 18:130 
TAYLDR, PAUL 18:130 
TAYLDR, PETER 18:130 
TAYLOR, ZACHARY 18:130-131 
Mexican War 12:307, 12:308 
TAYRA 18:131 
TAYSIDE (Scotland) 18:131-132 
TBILISI (USSR) 18:132 
TBT see TRIBUTYL TIN 
TCDD see DIOXIN 
TCHAIKOVSKY, PETER ILICH 18:132- 
133 
TCHELITCHEW, PAVEL 18:133 
TE KANAWA, KIRI 18:133 
TEA 18:133-134 
Darjeeling (India) 6:18 
tea ceremony 18:134 
TEA ACT (1773) see BOSTON TEA 
PARTY 
TEA CEREMONY 18:134 
Japanese art and architecture 
10:328 
TEACH, EDWARD see BLACKBEARD 
TEACHER EDUCATION see TEACHING 
TEACHERS COLLEGE, COLUMBIA 
UNIVERSITY 18:134 
progressive education 15:241 
TEACHING 18:134-137 
academic freedom 1:62 
American Federation of Teachers 
1:312 
Bell, Andrew 3:62 
educational measurement and 
testing 6:348 
John Baptist de La Salle, Saint 
10:369 
open classroom 14:100 
reading education 15:399-400 
scholasticism 16:338-339 
Socrates 17:166-167 
teaching machines 18: 137 
United States, education in the 
19:48 
TEACHING MACHINES 18:137 
computers in education 5:164-J65 
teaching 18:136 
TEAGUE, WALTER D. 18:137 
TEAK 18:137 
lumber 11:395 
TEAM X (architectural group) 
modern architecture 13:6 
TEAMSTERS, CHAUFFEURS, 
WAREHOUSEMEN, AND 
HELPERS DF AMERICA, 
INTERNATIONAL BROTHERHOOD 
OF 18:138 
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Hoffa, James R. 9:264 
TEAPOT DOME 18:138 
Daugherty, Harry M. 6:24 
Harding, Warren G. 9:136 
Sinclair, Harry F. 17:88 
Walsh, Thomas J. 19:250 
TEAR GAS 18:138 
Mace 12:12 
TEARS 18:138 
eye 7:189 
Niobe 13:341-342 
TEASOALE, SARA 18:138 
TEASEL 18:138-139 
TEBALOI, RENATA 18:139 
TECHNETIUM 18:139 
TECHNICAL EDUCATION 18:139 
career education 4:134 
See also APPRENTICESHIP; 
INDUSTRIAL ARTS PROGRAMS; 
VOCATIONAL EDUCATION 
TECHNOLOGY 18:139-140 
biotechnology 3:137 
international trade 10:193 
invention 10:202 
teaching 18:135, 18:136-137 
See also specific types of technology 
TECHNOLOGY, HISTORY OF 18:141- 
147 
agriculture, history of 1:/78-180 
automotive industry 2:299-304 
aviation 2:306-310 
Bronze Age 3:324-325 
computer 5:145-154 
culture 5:369 
engineering 7:41-42 
fishing industry 7:310, 7:311 
Industrial Revolution 10:140-142 
invention 10:202 
lron Age 10:240 
machine 12:17, 12:19 
manufacturing, history of 12:108- 
109 


museums of science and industry 
13:142 
plow 15:70-71 
space exploration 17:241-249 
telegraph 18: 153-154 
See also specific inventor names 
TECUMSEH 18:147 
Johnson, Richard M. 10:380 
Shawnee Prophet 17:28 
TEENAGE MUTANT NINJA TURTLES 
radio and television broadcasting 


TEENAGERS see ADOLESCENCE; 
YOUNG PEOPLE 
TEETH 18:147-149 
amphibians 1:348 
carnivore 4:144 
dentistry 6:89-91 
fluoridation 7:363 
lizard 11:330 
orthodontics 14:142 
periodontics 14:314 
pyorrhea 15:307 
rodent 16:131-132 
whale 19:337 
TEFLON 18:149-150 
fluorine 7:364 
TEGUCIGALPA (Honduras) 18:150 
Honduras 9:286 


TEHRAN (Iran) 18:150 
TEHRAN CONFERENCE 
World War Il 20:36-37 
TEHUACAN VALLEY (Mexico) 18:150 
TEHUANTEPEC, ISTHMUS OF 18:150 
TEHUELCHE (American Indians) 
18:150 
TEND 18:151 
TEILHARD DE CHARDIN, PIERRE 
18:151 
modernism 13:10 
TEJU 18:151 
TEKAKWITHA, KATERI 18:151 
TEKTITES (geology) 18:151 
sediment, marine 16:383 
TEL AVIV-JAFFA (Israel) 18:152 
TELECOMMUNICATIONS 18:152-153 
computer 5:151-152 
facsimile 7:195-196 
fiber optics 7:254 
frequency allocation 8:85 
MacKay (family) 12:22 
mass media 12:170-171 
microwaves 12:338-339 
signaling 17:73-74 
static 17:346 
telegraph 18: 153-154 
telephone 18: 155-156 
television 18:160 
television transmission 18: 163-165 
video 19:171-176 
TELEGRAPH 18:153-154 
Atlantic cable 2:238 
Bell, Alexander Graham 3:61 
Cornell, Ezra 5:262 
Farmer, Moses 7:211 
Field, Cyrus W. 7:256 
Marconi, Guglielmo 12:12 
Morse, Samuel F. B. 13:87-88 
Morse code 13:88 
radio 15:349-350 
signaling 17:74 
telecommunications 18:152-153 
TELEMANN, GEORG PHILIPP 18:154 
cantata 4:109 
TELEMETRY 18:154-155 
TELEOLOGY 18:155 
Aristotle 2:114-115 
TELEOST 18:155 
darter 6:19 
perch 14:306-307 
squirrelfish 17:322 
stickleback 17:370 
sunfish 18:25-26 
TELEPATHY see EXTRASENSORY 
PERCEPTION 
TELEPHONE 18:155-156 
Atlantic cable 2:238 
Berliner, Emile 3:86 
cable 4:5, 4:6 
cellular radio 4:217-218 
direct marketing 6:157 
feedback 7:231-232 
Gray, Elisha 8:414-415 
information theory 10:154 
public utility 15:285 
telecommunications 18:152-153 
telegraph 18:154 
vocoder 19:225 
wiretapping 19:388 
TELESCOPE, OPTICAL 18:156-160 


Airy disk 1:212 

astronomy and astrophysics 2:225- 
226 

astrophotography 2:231 

Cassegrainian telescope 4: 168 

coudé telescope 5:298 

Galileo Galilei 8: 148-149 

Herschel, Sir William 9:225-226 

history 18:157-158 

Newton, Sir Isaac 13:318 

Nuffield Radio Astronomy 
Laboratories 14:3 

observatory, astronomical 14:26-27 

optics 14:111 

Schmidt telescope 16:335-336 

Space Telescope 17:264 

surveying equipment 18:45 

transit circle 18:32] 

world’s largest reflecting telescopes 
(table) 18:158 


TELESCOPE, RADIO see OBSERVATORY, 


ASTRONOMICAL; RADIO 
ASTRONOMY 
TELESIO, BERNARDINO 18:160 
TELETEXT 18:160 
TELEVISION 18:160 
cathode-ray tube 4: 193 
color television 
Goldmark, Peter Carl 8:351 
Jenkins, Charles Francis 10:344 
telecommunications 18:152-153 
video technology 19:180-185 
video recording 19:179-180 
Zworykin, Vladimir Kosma 20:128 
TELEVISION, NONCOMMERCIAL 
18:160-161 
radio and television broadcasting 
15:361-362 
“Sesame Street” 16:407-408 
TELEVISION BROADCASTING see RADIO 
AND TELEVISION 
BROADCASTING 
TELEVISION PRODUCTION 18:161-163 
video 19:172 
video technology 19:180-185 
videotape 19:185 
TELEVISION TRANSMISSION 18:163- 
165 
antenna (electronics) 2:15-16 
cable TV 4:6 
frequency allocation 8:85 
frequency modulation 8:85 
teletext 18:160 
video 19:172 
video technology 19:180-185 
videotex 19:185-186 
TELEX see TELEGRAPH 
TELL (archaeology) 
Hansanlu (Iran) 9:153 
Hazor 9:168 
TELL, WILLIAM 18:165 
TELL AL-SULTAN see JERICHO 
TELLER, EDWARO 18:165 
TELLER, HENRY MOORE 18:165 
TELLURIUM 18:165 
TELSTAR 18:165-166 
TEMNE 
African languages 1:155 
TEMPERA 18:166 
Wyeth, Andrew 20:55 
TEMPERANCE MOVEMENT 18:166 


Nation, Carry Amelia 13:200 
prohibition 15:242 
WCTU 19:297 
TEMPERATE CLIMATE 18:166 
TEMPERATURE 18:166-167 
absolute zero 1:56 
body temperature 3:196 
boiling point 3:200 
convection cell 5:231 
critical constants 5:336 
cryobiology 5:354 
Cryogenics 5:355 
degree-day 6:61 
flash point 7:333 
freezing point 8:59 
measurement 12:212-213, 18:166- 
167 
Celsius scale 4:218 
Kelvin, William Thomson, Ist 
Baron 11:35 
Kelvin scale 11:35 
thermocouple 18:221 
thermometer 18:225 
thermostat 18:226 
melting point 12:250 
superconductivity 18:27-28 
superfluidity 18:28 
thermoelectricity 18:224 
van der Waals equation 19:116 
weather 
wind chill 19:379-380 
TEMPERATURE, BODY see BODY 
TEMPERATURE 
TEMPERATURE INVERSION see 
INVERSION 
TEMPERING 18:167 
TEMPEST, THE (play) 18:167 
tragicomedy 18:314 
TEMPLARS 18:167 
Bernard of Clairvaux, Saint 3:88 
TEMPLE 18:167-172 
architecture 2:88, 2:89 
Cambodia 
Angkor 1:381-382 
China 
Longmen (Lung-men) 11:356 
gypt 
Abu Simbel 1:60, 1:61 
Amon-Re 1:345 
art 2:147 
Deir el-Bahri 6:61-62 
Luxor 11:409 
pyramids 15:307, 15:308 
Thebes 18:216 
Greece, ancient 
Acropolis 1:77-78 
Aegean civilization 1:106 
Athena 2:234 
Ephesus 7:80 
Epidaurus 7:82 
Greek architecture 9: 28-30 
Seven Wonders of the World 
16:411, 16:4/2 
India 
Amritsar 1:352 
Ellora 7:14 
Hinduism 9:245, 9:246 
Indian art and architecture 10:84 
Konarak 11:93 
Japan 10:319 
Japanese art and architecture 


10:325, 10:326 
Jerusalem 
Jews 10:357, 10:358 
Mesopotamia 
ziggurat 20:112 
pre-Columbian art and architecture 
pyramids 15:307-308 
Rome 
Roman art and architecture 
16:138 
Rome, ancient 
Capitoline Hill 4:119-120 
Southeast Asia 
Thailand 18:206 
TEMPLE, SHIRLEY 18:173 
TEMPLE, WILLIAM (archbishop) 18:173 
TEMPLE, SIR WILLIAM (essayist) 
18:173 
TEMPD 18:173 
TEMPOROMANDIBULAR JOINT see TMJ 
SYNDROME 
TEN COMMANDMENTS 18:173 
ark of the covenant 2:122 
Bible 3:102 
Moses 13:95 
TEN LOST TRIBES OF ISRAEL 18:173- 
174 
TEN YEARS’ WAR 18:174 
TENANT 18:174 
lease 11:220 
manorialism 12:104 
rent control 16:38 
TENDA! BUDDHISM see BUDDHISM 
TENDON 18:174 
muscle 13:127 
tendonitis 18:174 
TENDONITIS 18:174 
foot disorders 7:388 
sports medicine 17:315 
TENERIFE see SANTA CRUZ DE 
TENERIFE (Tenerife) 
TENG HSIAO-P’ING see DENG XIAOPING 
(Teng Hsiao-p’ing) 
TENIERS, DAVID, THE YOUNGER 
18:174 
TENNENT, GILBERT 18:174-175 
TENNENT, WILLIAM 18:175 
TENNESSEE 18:175-179 
agriculture 18:178 
cities see specific city names 
climate 18:176 
economic activity 18:175, 18:178 
education 18:177-178 
flag 18:175 
government 18:175, 18:178 
historic sites 18:178 
history 18:178-179 
Kefauver, Estes 11:31 
Robertson, James 16:110 
Scopes Trial 16:352 
Sevier, John 16:415 
land and resources 18:175-177 
map 18:176-177 
people 18:175, 18:177-178 
rivers, lakes, and waterways 18:176 
seal, state 18:175 
TENNESSEE RIVER 18:179 
TENNESSEE VALLEY AUTHORITY 
18:179-180 
dam 5:413 
hydroelectric power 9:399 


Norris, George W. 13:360 
Roosevelt, Franklin Delano 16:167 
Tennessee 18:178 
TENNESSEE WALKING HORSE see 
HORSE 
TENNIEL, SIR JOHN 18:180 
Alice’s Adventures in Wonderland 
1:270 
TENNIS 18:180-184 
Ashe, Arthur 2:183 
Becker, Boris 3:29 
Borg, Bjorn 3:231-232 
Budge, Don 3:357 
Connolly, Maureen 5:194 
Connors, Jimmy 5: 194-195 
Court, Margaret Smith 5:305 
equipment and court 18:181, 18:182 
Evert, Chris 7:156 
Gibson, Althea 8:302 
Gonzales, Pancho 8:359 
Graf, Steffi 8:389 
history 18:181-183 
King, Billie Jean 11:69 
Kramer, Jack 11:110 
Laver, Rod 11:201 
Lendl, Ivan 11:239 
Lenglen, Suzanne 11:240 
McEnroe, John 12:13 
Navratilova, Martina 13:224 
platform tennis 15:63 
play 18:183-184 
scoring 18:184 
sports medicine 17:315 
Tilden, Bill 18:254 
U.S. Open champions (table) 18:183 
Wills, Helen Newington 19:373 
Wimbledon champions (table) 
18:182 
TENNYSDN, ALFRED, LORD 18:184 
Arthur and Arthurian legend 2:173 
Charge of the Light Brigade, The 
4.261, 5:333 
Crimean War 5:333 
English literature 7:64, 7:65 
TENDCHTITLAN (Mexico) 18:184-185 
Cortés, Hernan 5:270-271 
Cuauhtémoc 5:360 
pre-Columbian art and architecture 
15:178, 15:179 
TENDR 18:185 
Caruso, Enrico 4:163 
countertenor 5:301-302 
Domingo, Placido 6:202 
McCormack, John 12:9 
Pavarotti, Luciano 14:273-274 
Tucker, Richard 18:364 
Vickers, Jon 19:167 
TENPINS see BOWLING 
TENREC 18:185 
TENSION (psychology) 
headache 9:169 
TENSKWATAWA see SHAWNEE PROPHET 
TENT see TEPEE; YURT 
TENT CATERPILLAR 18:185 
10TH AMENDMENT see BILL OF 
RIGHTS; CONSTITUTION OF THE 
UNITED STATES; STATE RIGHTS 
TENURE OF OFFICE ACT 18:185 
TENZING NORGAY 
Hillary, Sir Edmund 9:239 
TEOTIHUACAN (Mexico) 18:185-186 


TEXTILE INDUSTRY 


Cholula 4:370 
Kaminaljuyd 11:9 
TEPEE 18:186 
TEQUILA 18:186 
TER BORCH, GERARD 18:186 
TERBIUM 18:186 
TERBRUGGHEN, HENDRICK 18:186- 
187 


TERENCE 18:187 

comedy 5:119 
TERESA, MOTHER 18:187 
TERESA OF AVILA, SAINT 18:187 

Spanish literature 17:282 
TERESHKDVA, VALENTINA 

VLADIMIROVNA NIKDLAYEVA 
18:187 

space programs, national 17:254 
TERKEL, STUDS 

oral history 14:114 
TERMAN, LEWIS 18:187-188 
TERMITE 18:188-189 
TERN 18:189 

animal migration 1:409 
TERPENE 18:189 

camphor 4:62 
TERRA AMATA (France) 

Lower Paleolithic camp 14:20] 
TERRA, GABRIEL 18:189 
TERRA-CDTTA 18:190-191 

African art 1:152, 1:163 

Etruscans 7:122, 7:123 

sculpture 16:362, 16:363 
TERRE HAUTE (Indiana) 18:191 
TERRITORIAL WATERS 18:191 

Sea, Law of the 16:367 

seas, freedom of the 16:375 
TERRITORIALITY 18:191-192 

animal behavior 1:398-399 

animal courtship and mating 1:402- 

403 


TERRITORY 18:192 
TERRDRISM 18:192 
Ku Klux Klan 11:114 
Molly Maguires 13:22 
Moro, Aldo 13:81 
Palestine Liberation Organization 
14:207-208 
special forces 17:290 
TERRY, DAME ELLEN ALICE 18:192- 
193 
TERTIARY PERIOD see EARTH, 
GEOLOGICAL HISTORY OF; 
GEOLOGIC TIME 
TERTULLIAN 18:193 
Jesus Christ 10:352 
TESLA, NIKOLA 18:193 
TESSAI 18:193 
TEST (medicine) see DIAGNOSTIC 
TESTS 


TEST (psychology) see EDUCATIONAL 
MEASUREMENT AND TESTING; 
PSYCHOLOGICAL 
MEASUREMENT 

TEST ACTS 18:193 

TEST-TUBE BABY see ARTIFICIAL 
INSEMINATION 

TESTICLE see REPRODUCTIVE SYSTEM, 
HUMAN 

TESTOSTERONE see SEX HORMONES 

TET OFFENSIVE 

Vietnam War 19:194-195 


So7 


TETANUS 18.193 

antitoxin 2:35-36 

Behring, Emil Adolf von 3:47-48 

diseases, childhood 6:163 
TETHYS SEA see PALEOGEOGRAPHY 
TETDN DAM 18:193-194 
TETON RANGE 18:194 

Wyoming 20:58 
TETRA 18:194 

tropical fish 18:348 
TETRACYCLINE see ANTIBIOTICS 
TETRAGONAL SYSTEM 18:194 
TETRAHEDRITE 18:194 
TETRAZZINI, LUISA 18:194 
TETRODE see ELECTRON TUBE 
TEUTDNIC KNIGHTS 18:194 

Prussia 15:261 

Vytautas, Grand Duke of Lithuania 

19:237 
TEXARKANA (Arkansas/Texas) 18:194- 
195 


TEXAS 18:195-200 
agriculture 18:198, 18:199 
cities see specific city names 
climate 18:197 
culture and historic sites 18:198 
economic activity 18:195, 18:198- 
199 


education 18:198 
flag 18:195 
government and politics 18:195, 
18:199 
history 18:198-199 
Alamo, the 1:222 
Austin, Stephen F. 2:266-267 
Brownsville Raid.3:335 
cowboy 5:309 
Ferguson, James Edward 7:241 
Fredonian Rebellion 8:53 
Houston, Sam 9:339-340 
Jonas, Anson 10:385 
Lamar, Mirabeau Buonaparte 
11:149 
Mexican War 12:306-310 
Texas Rangers 18:200-201 
Texas Revolution see TEXAS 
REVOLUTION 
land and resources 18:195-197 
manufacturing 18:199 
map 18: 196 
mining 18:199 
people 18:195, 18:197-198 
rivers, lakes, and waterways 18:197 
seal, state 18:195 
tourism 18:199 
vegetation and animal life 18:197 
TEXAS, UNIVERSITY OF 18:200 
TEXAS A&M UNIVERSITY 18:200 
TEXAS RANGERS 18:200-201 
TEXAS REVDLUTION 18:201 
Alamo, the 1:222 
Crockett, Davy 5:341 
Travis, William B. 18:330 
TEXTILE INDUSTRY 18:201-203 
clothing industry 5:56-57 
design 
paisley 14:190 
dye 6:285-286 
Hargreaves, James 9:139 
history 
Appleton, Nathan 2:53 
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Cartwright, Edmund 4:163 
Jacquard, Joseph Marie 10:303 
Industrial Revolution 10:141 
knitting 11:87 
Lawrence, Abbott 11:208 
loom 11:358 


Lowell, Francis Cabot 11:383-384 


Manchester (England) 12:89 


Manchester (New Hampshire) 12:89 


North Carolina 13:378 
Slater, Samuel 17:114 
spinning 17:305-306 
synthetic fibers 18:81-82 
thread 18:239 
weaving 19:304-306 
TEXTUALITY see DECONSTRUCTION 
TEY, JOSEPHINE 18:203 
TEZCATLIPDCA 18:203 
THACKERAY, WILLIAM MAKEPEACE 
18:203-204 
English literature 7:62, 7:63-64 
THADDAEUS, SAINT 18:204 | 
THAI LANGUAGE see SINO-TIBETAN 
LANGUAGES 
THAILAND 18:204-207 
archaeology 
Ayutthia 2:314 
Ban Chiang 2:365-366 
art and architecture 
Southeast Asian art and 
architecture 17:236 
cities see specific city names 
climate 18:204 
economic activity 18:204, 18:205 
flag 18:204 
government 18:204, 18:205-206 
history 18:206-207 
Asia 2:205-206, 2:207 
Mongkut, King of Siam 13:34 
land and resources 18:204 
languages 


Sino-Tibetan languages 17:92-93 


Southeast Asian languages 
17:237-238 
map 18:205 
people 18:205 
Mon 13:25 
religion 
Buddhism 3:353, 3:354 
THAILAND, GULF OF 18:207 
THALES OF MILETUS 18:207 
THALIDOMIDE 18:207 
THALLIUM 18:207 
THALLOPHYTE 
plant 15:41 
THAMES, RIVER 18:207 
floods and flood control 7:345 
London Bridge 11:352-353 


THANATOLOGY see DEATH AND DYING 


THANATOS 18:207 

THANKSGIVING DAY 18:207-208 

THANT, U 18:208 

THAR DESERT 18:208 

THARP, TWYLA 18:208 

THATCH, EDWARD see BLACKBEARD 

THATCHER, MARGARET 18:208-209 
Great Britain, history of 9:13 

THEATER see ACTING; DRAMA; 


MUSICAL COMEDY; subheading 


theater under country names 
THEATER, HISTDRY DF THE 18:209- 


215 

acting 1:79-80 

architecture and staging 18:209- 
215 


baroque and 18th century 18:21 J- 
212 
Belasco, David 3:50-5/ 
Broadway 3:320 
Cibber, Colley 4:389 
Comédie Francaise, La 5:118 
comedy 5:118-119 
commedia dell'arte 5: 124 
constructivism 5:224 
costume and makeup 
Karinska, Barbara 11:23 
Craig, Gordon 5:316 
criticism 
Fergusson, Francis 7:241 
Tynan, Kenneth 18:395 
Woollcott, Alexander 19:415 
dance 6:7-10 
directing 6:157-158 
D’Oyly Carte, Richard 6:223-224 
drama 6:227-232 
Elizabethan playhouse 7:10-12 
epic theater 7:81 
Garrick, David 8:175-176 
Greek and Roman theater 18:209- 
210 
drama 6:227-228 
Epidaurus (Greece) 7:82 
Group Theatre, The 9:62 
Houseman, John 9:332 
improvisational and experimental 
theater 10:61 
Irving, Sir Henry 10:248-249 
Kaufman, George S. 11:27 
Lindsay, Howard, and Crouse, 
Russel 11:305 
Lunt, Alfred, and Fontanne, Lynn 
11:402 
Macready, William Charles 12:30 
masks 12:163-165 
masque 12:167 
medieval drama 12:237 
Merrick, David 12:273 
Meyerhold, Vsevolod Emilievich 


mime and pantomime 12:368-369 
minstrels, minnesingers, and 
troubadours 12:389-390 
No drama 13:347 
Off-Broadway theater 14:58 
Oriental 18:212-213 
puppet 15:300-301 
Renaissance 18:210-211 
repertory theater 16:39 
Restoration drama 16:59-60 
Robeson, Paul 16:/10 
Saxe-Meiningen, George Il, Duke of 
16:319 
shadow play 17:16 
Shakespeare, William 17: 18-19 
showboats 17:60-61 
Shubert (family) 17:63 
Siddons, Sarah 17:68 
Sophocles 17:193, 17:194 
stage lighting 17:326 
stage and set design 
Serlio, Sebastiano 16:405 
surrealism 18:42-43 


Tony Awards 18:288 
tragedy (drama) 18:314 
tragicomedy 18:314 
20th century 18:214-215 
theater of fact 18:215 
theater of the absurd 18:2/6 
Yiddish theater 20:79-80 
See also MUSICAL COMEDY; 
subheading theater under 
specific country names; other 
specific names 
THEATER IN THE RDUND 18:215 
THEATER OF CRUELTY see ARTAUD, 
ANTONIN 
THEATER OF FACT 18:215 
epic theater 7:81 
THEATER OF THE ABSURD 18:216 
absurdism 1:60-61 
Albee, Edward (playwright) 1:234 
Arrabal, Fernando 2:144 
Beckett, Samuel 3:29-30 
Genet, Jean 8:202-203 
lonesco, Eugene 10:209 
Rozewicz, Tadeusz 16:187 
Tardieu, Jean 18:118 
THEBAN LEGION 
Maurice, Saint 12:195 
THEBES (Egypt) 18:216 
Luxor 11:409 
Valley of the Kings 19:112 
THEBES (Greece) 18:216-217 
Cadmus 4:11 
Epaminondas 7:79 
Seven Against Thebes 16:410 
THEFT see LARCENY 
THEISM 18:217 
THEMATIC APPERCEPTION TEST 
projective tests 15:243 
THEME PARKS 
carnivals and fairs 4:143 
THEMISTOCLES 18:217 
THEDCRITUS 18:217 
pastoral literature 14:265 
THEODOLITE see SURVEYING 
THEODORA, BYZANTINE EMPRESS 
18:217 
THEODORE OF MOPSUESTIA 18:217 
Bible 3:106 
Nestorianism 13:255 
THEODORET 18:217 
THEODORIC THE GREAT, KING OF THE 
OSTROGOTHS 18:217-218 
THEODOSIUS |, ROMAN EMPEROR 
(Theodosius the Great) 18:218 
THEOLDGICAL SEMINARIES 18:218 
Hebrew Union College 9:184 
THEDLDGY 18:218-219 
atonement 2:254 
epiphany 7:84 
eschatology 7:100 
ethics 7:114-115 
God 8:336 
grace 8:387 
heaven 9:183 
hell 9:194 
infallibility 10:143 
Jansenism 10:314 
liberation theology 11:268 
original sin 14:138 
patristic literature 14:268 
scholasticism 16:338-339 


sin 17:87 
Summa Theologiae 18:17 
Trinity 18:342-344 
universalism 19:77 
See also BIBLE; PHILOSOPHY; 
RELIGION; specific religion, 
sect, and theologian names 
THEOPHRASTUS 18:219 
Peripatetics 14:314 
THEORETICAL PHYSICS see PHYSICS; 
PHYSICS, HISTORY OF; specific 
aspects and branches of 
physics 
THEDSDPHY 18:219-220 
Besant, Annie 3:94 
Blavatsky, Helena Petrovna 3:173 
Steiner, Rudolf 17:357 
transmigration of souls 18:322 
THEOTOKOS 
Cyril of Alexandria 5:391 
Mary 12:154 
Nestorianism 13:255 
Orthodox church 14:143 
THERA 18:220 
THERAMENES 18:220 
THERAPSID see MAMMAL 
THERAPY see GROUP THERAPY; 
OCCUPATIONAL THERAPY; 
PHYSICAL THERAPY; 
PSYCHOTHERAPY 
THERAVADA BUDDHISM see BUDDHISM 
THEREMIN 18:220 
THERESE, SAINT 18:220 
THERMAL ENERGY see OCEAN 
THERMAL ENERGY CONVERSION 
THERMIDORIAN REACTION see FRENCH 
REVOLUTION 
THERMIONIC EMISSION 18:220 
triode 18:343 
THERMISTOR 18:220 
oceanography 14:5] 
resistor 16:54 
semiconductor 16:394 
THERMOCHEMISTRY 18:220-221 
chemistry, history of 4:297 
THERMOCLINE 18:221 
THERMOCOUPLE 18:221 
thermoelectricity 18:224 
THERMODYNAMICS 18:222-224 
adiabatic process 1:94-95 
Carnot cycle 4:145-146 
Clausius, Rudolf 5:38-39 
energy 7:36-38, 7:73 
first law 18:222-223 
Gibbs, Josiah Willard 8:300 
heat capacity 9:180 
heat engine 9:180 
heat exchanger 9:180 
heat and heat transfer 9:180-181 
isothermal process 10:262 
Joule, James Prescott 10:395 
Kelvin, William Thomson, lst Baron 
11:35 
Kelvin scale 11:35 
laws 
Nernst, Walther 13:247-248 
Le Chatelier, Henri Louis 11:212 
physics, history of 14:411-412 
Prigogine, Ilya 15:215-216 
reversible and irreversible processes 
16:63 


EE 


TIBERIUS, ROMAN EMPEROR 
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second law 18:223 

temperature 18:167 

thermochemistry 18:221 

third law 28:223 

absolute zero 1:56 

THERMOELECTRICITY 18:224 
THERMOGRAPHY (medicine) 18:224 
THERMOGRAPHY (printing) 18:224- 


225 
THERMOMETER 18:225 
temperature 18:167 
THERMONUCLEAR REACTION see 
FUSION, NUCLEAR; FUSION 
ENERGY; HYDROGEN BOMB 
THERMOPLASTICS 
plastics 15:55 
THERMOPYLAE 18:225 
THERMOS BOTTLE 
Dewar, Sir James 6:118 
THERMOSETS 
plastics 15:55-56 
THERMOSPHERE 18:225-226 
THERMOSTAT 18:226 
THEROPODS 
dinosaur 6:150 
THEROUX, PAUL 18:226 
THESAURUS 18:226 
THESEUS 18:226-227 
Ariadne 2:11 
THESPIS 18:227 
acting 1:79 
tragedy (drama) 18:314 
THESSALONIANS, EPISTLES TO THE 
18:227 
Paul, Saint 14:270-271 
THESSALONIKI see SALONIKA 
THESSALY (Greece) 18:227 
THETIS 18:227 
THIAMINE (vitamin By) 
vitamins and minerals 19:219, 
19:220 
THIEBAUD, WAYNE 18:227 
THIERS, ADOLPHE 18:227-228 
THIEU, NGUYEN VAN see NGUYEN VAN 
THIEU 
THIGH 
skeleton, human 17:102, 17:103 
THIGMOTROPISM see TROPISM 
THIMBU (Bhutan) 18:228 
THIN-FILM TECHNOLOGY 18:228 
THINK TANKS 18:228 
futurology 8:136 
THINKING see PROBLEM SOLVING; 
REASONING 
THIOPENTAL SODIUM see SODIUM 
PENTOTHAL 
3D AMENDMENT see BILL OF RIGHTS; 
CONSTITUTION OF THE UNITED 
STATES 
THIRD REICH 18:228 
Hitler, Adolf 9:258 
See also WORLD WAR II 
THIRD REPUBLIC see FRANCE, 
HISTORY OF 
THIRD STREAM (music) 
jazz 10:338 
THIRD WORLO 18:228-229 
adult education 1:100 
agriculture and the food supply 
1:181, 1:182, 1:183, 1:185 
breast-feeding 3:294 


conservation 5:200 
foreign aid 7:400 
green revolution 9:39 
housing 9:337 
Nonaligned Movement 13:355-356 
nutritional-deficiency diseases 
14:17 
socialism 17:160 
student movements 17:403 
THIRST see HUNGER AND THIRST 
13TH AMENDMENT 18:229 
slavery 17:119 
THIRTY-NINE ARTICLES 18:229 
THIRTY YEARS’ WAR 18:229-230 
Ferdinand II, Holy Roman Emperor 
7:239-240 
Ferdinand Ill, Holy Roman Emperor 
7:240 
Frederick V, Elector Palatine 8:51 
Germany, history of 8:278 
Mansfeld, Ernst, Graf von 12:104 
Maximilian, Elector and Duke of 
Bavaria 12:199 
Palatinate 14:194 
Richelieu, Armand Jean du Plessis, 
Cardinal et Duc de 16:87 
Tilly, Johann Tserclaes, Graf von 


Torstenson, Lennart 18:296 
Wallenstein, Albrecht Wenzel von 
19:248 
Westphalia, Peace of 19:336 
THISBE see PYRAMUS AND THISBE 
THISTLE 18:230-231 
THOM, RENE 
catastrophe theory 4:184 
THOMAS, SAINT 18:231 
THOMAS, CLARENCE 18:231 
Supreme Court of the United States 
18:32 
THOMAS, OYLAN 18:231 
English literature 7:66 
THOMAS, GEORGE HENRY 18:231 
THOMAS, H. H. 
archaeology 2:78 
THOMAS, ISAIAH 18:231-232 
THOMAS, LEWIS 18:232 
THOMAS, LOWELL 18:232 
THOMAS, MARTHA CAREY 18:232 
THOMAS, MICHAEL TILSON 18:232 
THOMAS, NORMAN 18:232 
socialism 17:160 
THOMAS, SETH 18:232-233 
THOMAS, THEODORE 
American music 1:323 
THOMAS A KEMPIS 18:233 
THOMISTS see AQUINAS, SAINT 
THOMAS; SCHOLASTICISM 
THOMPSON, OALEY 18:233 
Olympic Games 14:87 
THOMPSON, DAVID 18:233 
THOMPSON, OOROTHY 18:233 
Lewis, Sinclair 11:263 
THOMPSON, FRANK 
ABSCAM 1:56 
THOMPSON, SIR JOHN SPARROW 
DAVID 18:233 
THOMPSON, RANDALL 18:233 
THOMPSON, WILLIAM HALE 18:233- 
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THOMSEN, CHRISTIAN JURGENSEN 


18:234 
archaeology 2:81-82 
Bronze Age 3:324 
THOMSON, CHARLES 18:234 
THOMSON EFFECT 
thermoelectricity 18:224 
THOMSON, JAMES 18:234 
THOMSON, JOSEPH 18:234 
THOMSON, SIR JOSEPH JOHN 18:234 
Aston, Francis William 2:217 
atom concept 2:248 
chemistry, history of 4:297, 4:298 
electron 6:401 
THOMSON, TOM 18:234-235 
Canadian art and architecture 4:87 
THOMSON, VIRGIL 18:235 
THOMSON, WILLIAM see KELVIN, 
WILLIAM THOMSON, 1ST BARON 
THONET, MICHAEL 
furniture 8:13 
THOR (mythology) 18:235 
mythology 13:178 
THOR (rocket) 18:235-236 
THORAX see CHEST 
THOREAU, HENRY DAVIO 18:236 
American literature 1:316 
civil disobedience 5:4 
environmental movements 7:75 
transcendentalism 18:317 
Walden 19:243 
THORFINN KARLSEFNI 18:236 
THORIUM 18:236 
radiometric age-dating 15:370 
THORNBURGH, OICK 18:237 
THORNOIKE, EDWARD L. 18:237 
THOROUGHBRED 18:237 
horse racing 9:309-311 
THORPE, JEREMY 18:237 
THORPE, JIM 18:237 
football 7:391 
THORVALOSEN, BERTEL 18:237-238 
THOTH 18:238 
THOUSAND ISLANOS 18:238 
THOUSAND AND ONE NIGHTS (stories) 
see ARABIAN NIGHTS (stories) 
THRACE 18:238 
languages, extinct 11:168 
THRASHER 18:238-239 
THREAO 18:239 
THREE-BODY PROBLEM 18:239-240 
Lagrange, Joseph Louis de 11:142 
libration 11:274 
THREE KINGDOMS 
Korea, history of 11:101 
Korean art 11:102 
THREE MILE ISLAND (Pennsylvania) 
nuclear energy 13:407 
nuclear reactor 13:412 
THREE MUSKETEERS, THE (novel) 
18:240 
Buckingham, George Villiers, 1st 
Duke of 3:350 
THREEPENNY OPERA, THE (play) 
18:240 
Brecht, Bertolt 3:295 
Lenya, Lotte 11:244 
Weill, Kurt 19:314 
THRIFT INSTITUTIONS see SAVINGS 
INDUSTRY 
THRIPS 18:240 
THROAT 


speech 17:295 
strep throat 17:395 
tonsillitis 18:288 
trachea 18:307 
THROMBOPHLEBITIS see PHLEBITIS 
THROMBOSIS 18:240 
priapism 15:214 
stroke 17:399 
THROUGH THE LOOKING-GLASS (novel) 
18:240 
Carroll, Lewis 4:154 
Tenniel, Sir John 18: 180 
THRUSH (bird) 18:240-241 
blackbird 3:166 
robin 16:111 
solitaire (bird) t7:182 
warbler 19:257 
THRUSH (infection) see CANDIDIASIS 
THUCYDIDES 18:241 
history 9:256 
THUGS 18:242 
THULIUM 18:242 
THUNDER BAY (Canada) 18:242 
THUNOERSTORM 18:242-243 
lightning 11:292-293 
precipitation (weather) 15:183 
tornado 18:292 
THURBER, JAMES 18:243 
White, E. B. 19:349 
THURINGIA (Germany) 18:243 
THURMONO, STROM 18:243 
Dixiecrats 6:177 
THURSTON, HOWARD 
magic acts 12:41 
THURSTONE, L. L. 18:243 
THUS SPAKE ZARATHUSTRA (book) see 
NIETZSCHE, FRIEDRICH 
WILHELM 
THUTMOSE I, KING OF EGYPT 18:244 
THUTMOSE II, KING OF EGYPT 18:244 
THUTMOSE III, KING OF EGYPT 18:244 
THYLACINE see TASMANIAN WOLF 
THYME 18:244 
THYMUS 18:244 
endocrine system 7:33, 7:34 
THYRATRON see ELECTRON TUBE 
THYROID FUNCTION TEST 18:245 
THYROID GLAND 18:245 
endocrine system 7:33, 7:34 
endocrine system, diseases of the 


goiter 8:343 
iodine 10:207 
parathyroid 14:243 
thyroid function test 18:245 
THYROXINE see HORMONE, ANIMAL; 
THYROID GLAND 
THYSANOPTERA see THRIPS 
THYSANURA see BRISTLETAIL 
TIAHUANACO (Bolivia) 18:245 
TIAN SHAN (Tien Shan) 18:246 
TIANANMEN SQUARE 
Beijing (Peking) (China) 3:48 
communism 5: 137 
TIANJIN (Tientsin) (China) 18:246 
China, history of 4:345 
TIBBETT, LAWRENCE 18:246 
TIBER RIVER 18:246 
TIBERIAS (Israel) 18:246 
TIBERIAS, LAKE see GALILEE, SEA OF 
TIBERIUS, ROMAN EMPEROR 18:246 
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TIBESTI MASSIF 


TIBESTI MASSIF 18:246-247 
TIBET (Xizang) (China) 18:247-248 
Bhutan 3:99-101 
languages 
Sino-Tibetan languages 17:92-93 
map 18:247 
Shangri-La 17:22 
TIBETAN ART see LAMAIST ART AND 
ARCHITECTURE 
TIBETAN BUOOHISM 18:248 
Buddhism 3:353, 3:354-355 
Dalai Lama 5:406-407 
Lamaist art and architecture 
11:147-148 
Lhasa 11:265-266 
Milarepa 12:356 
Sherpa 17:39 
Tantra 18:108-109 
TIBETAN LANGUAGE see SINO-TIBETAN 
LANGUAGES 
TIBETAN TERRIER 18:248 
TIC 18:248 
TICK 18:248-249 
arachnid 2:67 
Colorado tick fever 5:108 
lyme disease 11:411 
relapsing fever 16:15 
Rocky Mountain spotted fever 
16:127-128 
TICONOEROGA 18:249 
TIDAL BORE 18:249 
Fundy, Bay of 8:117 
gulf and bay 9:85 
TIDAL ENERGY 18:249 
lagoon 11:142 
power, generation and transmission 
of 15:170 
TIOE 18:249-251 
Atlantic Ocean 2:241 
beach and coast 3:16-17 
Earth tide 6:308 
gulf and bay 9:85 
sea level 16:369 
tidal bore 18:249 
tidal energy 18:249 
TIECK, LUOWIG 18:251 
TIEN SHAN see TIAN SHAN (Tien Shan) 
TIENTSIN (China) see TIANJIN 
(Tientsin) (China) 
TIEPOLO (family) 18:251-252 
graphic arts 8:402 
TIERRA OEL FUEGO 18:252 
Horn, Cape 9:303 
Magellan, Strait of 12:39 
TIFFANY, LOUIS COMFORT 18:252 
Art Nouveau 2:164, 2:165 
glassware, decorative 8:324 
stained glass 17:327-328 
TIFLIS (USSR) see TBILISI (USSR) 
TIGER 18:253 
cat family 4:180 
TIGER’S-EYE 18:253 
TIGLATH-PILESER III, KING OF 
ASSYRIA 18:253 
TIGRANES |, KING OF ARMENIA 18:253 
TIGRIS RIVER 18:253 
TIJUANA (Mexico) 18:253 
TIKAL (Guatemala) 18:254 
TILOEN, BILL 18:254 
TILDEN, SAMUEL J. 18:254 
Hayes, Rutherford B. 9:166 


TILEFISH 18:254 
TILL EULENSPIEGEL see 
EULENSPIEGEL, TILL 
TILL AND TILLITE 18:254-255 
glaciers and glaciation 8:315 
ice ages 10:7-9 
loess 11:342 
moraine 13:73 
TILLAMOOK (American Indians) 18:255 
TILLEY, SIR SAMUEL LEONARD 18:255 
TILLICH, PAUL 18:255 
Trinity 18:342-343 
TILLMAN, BENJAMIN RYAN 18:255-256 
TILLY, JOHANN TSERCLAES, GRAF VON 
18:256 
TILSIT, TREATIES OF 18:256 
Frederick William III, King of Prussia 
:02 


Prussia 15:261 
TIMBER see LUMBER 
TIMBUKTU (Mali) 18:256 
Mansa Musa, Emperor of Mali 
12:104 
TIME (periodical) 18:256 
Luce, Henry Robinson 11:389 
TIME (duration) 18:256-257 
clocks and watches 5:53-5:54 
Daylight Saving Time 6:34 
Greenwich mean time 9:45 
hour 9:323 
measurement 12:212 
space-time 
relativity 16:17-18, 16:19 
time-reversal invariance 18:257 
year 20:72-73 
TIME AND MOTION STUDY see TAYLOR, 
FREDERICK WINSLOW 
TIME OF TROUBLES 18:257 
Michael, Tsar of Russia 12:324 
TIME-REVERSAL INVARIANCE 18:257- 
258 
reversible and irreversible processes 
16:63 
symmetry (physics) 18:77 
TIME-SHARING 18:258 
computer 5:147, 5:154 
TIME-SHIFTING 
video 19:173 
TIME ZONE 18:258 
international date line 10:190 
railroad 15:375 
world time zone map 18:258 
TIMES, THE (London newspaper) 
18:258 
TIMISOARA (Romania) 18:259 
TIMOLEON 18:259 
TIMOR (Indonesia) 18:259 
TIMOTHY (botany) 18:259 
TIMOTHY, EPISTLES TO 18:259 
TIMOTHY, SAINT 18:259 
TIMUR 18:259-260 
TIN 18:260 
Bolivia 3:203, 3:206 
bronze 3:324 
pewter 14:352-353 
TIN LIZZIE see MODEL T (automobile) 
TIN PAN ALLEY 18:260 
TINAMOU 18:260-261 
TINBERGEN, JAN 18:261 
TINBERGEN, NIKOLAAS 18:261 
animal behavior 1:392, 1:393 


TINGUELY, JEAN 18:261 
TINTORETTO 18:261-262 
TIPPECANOE, BATTLE OF 18:262 
Shawnee Prophet 17:28 
Tecumseh 18: 147 
TIPPERARY (Ireland) 18:262 
TIPPETT, MICHAEL 18:262 
TIPPU SULTAN, SULTAN OF MYSORE 
18:262 
TIRAOENTES 18:262 
TIRANE (Albania) 18:262 
TIRE (transportation) 18:262-263 
Dunlop, John 6:268 
Firestone, Harvey S. 7:290 
Michelin, André and Edouard 12:327 
rubber 16:188 
TIRESIAS 18:263 
TIROL see TYROL 
TIROS (artificial satellite) 18:263-264 
TIRPITZ, ALFRED VON 18:264 
TIRSO OE MOLINA 18:264 
TIRYNS (Greece) 18:264 
TISSAPHERNES 18:264 
TISSUE, ANIMAL 18:264 
biopsy 3:136 
bone 3:213 
connective tissue 5:194 
development 6: 113, 6:115-116 
dysplasia 6:287 
edema 6:339 
epithelium 7:86 
frostbite 8:101 
gangrene 8:164 
human body 9:368 
immune response 
antigen 2:29 
inflammation 10:149-150 
lymphatic system 11:471-412 
muscle 13:135-139 
plastic surgery 15:53 
scar 16:326 
sclerosis 16:352 
tendon 18:174 
tissue culture 18:264-265 
transplantation, organ 18:324-325 
TISSUE CULTURE 18:264-265 
TISZA, ISTVAN, COUNT 18:265 
TITAN (astronomy) 18:265 
solar system 17:179 
TITAN (rocket) 18:265 
rockets and missiles 16:122 
TITANIC (ship) 18:265-266 
TITANIUM 18:266 
ore 
ilmenite 10:45 
TITANS (mythology) 18:266 
Atlas (mythology) 2:242 
Cronus 5:344 
Uranus (mythology) 19:88 
TITCHENER, EDWARD B. 
psychology, history of 15:271 
TITHE 18:266 
TITIAN 18:266-267 
art 
Bacchus and Ariadne 2:151-152 
TITICACA, LAKE 18:267 
TITIUS-BODE LAW 18:267 
TITLE 18:267 
deed 6:53 
Torrens system 18:295 
TITLES OF NOBILITY AND HONOR 


18:268-269 

dauphin 6:25 

king 11:69 

knight 11:86 

queen 15:330 

rajah 15:380 
TITMOUSE 18:269 

bushtit 3:396-397 
TITO 18:269 

Yugoslavia 20:93 
TITOGRAD (Yugoslavia) 18:269 
TITOV, GHERMAN S. 18:270 

astronaut 2:222 
TITRATION 18:270 

indicator 10:128 
TITUS, EPISTLE TO 18:270 
TITUS, ROMAN EMPEROR 18:270 
TLAXCALA (Mexico) 18:270 
TLAXCALAN (American Indians) 18:270 
TLINGIT (American Indians) 18:270- 
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TMJ SYNOROME 18:271 
TNT see EXPLOSIVES 
TO KILL A MOCKINGBIRD (novel) 
18:271 
TO THE LIGHTHOUSE (novel) 18:271 
Woolf, Virginia 19:414, 19:415 
TOAD 18:271 
amphibians 1:347-349 
giant toad 8:297 
horned toad 9:304 
midwife toad 12:352 
TOADFISH 18:271-272 
TOADFLAX 18:272 
TOADSTOOL 18:272 
mushroom 13:142-144 
TOBACCO 18:272-273 
agriculture, history of 1:178 
Cuba 5:362 
nicotine 13:328 
pipe 15:21-22 
smoking 17:132-133 
United States 
Connecticut 5: 192 
Crow (American Indians) 5:348 
Duke, James Buchanan 6:262 
Kentucky 11:44 
North Carolina 13:377 
TOBACCO ROAD (novel) 18:273 
Caldwell, Erskine 4:23 
TOBAGO see TRINIDAD AND TOBAGO 
TOBEY, MARK 18:273-274 
TOBIT, BOOK OF 18:274 
TOBOGGANING 18:274 
luge 11:392 
TOBRUK (Libya) 18:274 
TOCCATA 18:274 
TOCQUEVILLE, ALEXIS OE 18:274-275 
state (in political philosophy) 
17:344 
TOGA 
costume 5:284 
TOGLIATTI (USSR) 18:275 
TOGLIATTI, PALMIRO 18:275 
communism 5:138 
TOGO 18:275-276 
economic activity 18:276 
education 
primary school 1:13 
flag 18:275 
history and government 18:276 


Africa 1:140 
Togoland 18:277 
land and resources 18:276 
map 18:276 
people 18:276 
TOGO HEIHACHIRO 18:276-277 
TOGOLAND 18:277 
TOHAKU 18:277 
TOHONO O’ODHAM see PAPAGO 
(American Indians) 
TOILET 18:277 
TOILETRIES see COSMETICS 
TOJO HIOEKI 18:277 
World War II 20:31 
TOKAMAK 18:277 
fusion energy 8: 1/34 
TOKELAU (New Zealand) 18:277-278 
TOKLAS, ALICE B. 
Stein, Gertrude 17:355-356 
TOKUGAWA (family) 18:278 
leyasu, Shogun of Japan 10:30 
Japan, history of 10:322-323 
shogun 17:56 
Tokyo (Japan) 18:278 
TOKYO (Japan) 18:278-280 
Asia 2:197 
city 4:415 
Japan 10:318 
Japan, history of 10:322, 10:323 
map 18:279 
World War Il 20:34 
TOKYO ROSE 18:280 
TOLEOO (Ohio) 18:280 
TOLEOO (Spain) 18:280 
TOLKIEN, J. R. R. 18:280-281 
children’s literature 4:323 
TOLLER, ERNST 18:281 
TOLLUNO MAN 18:281 
TOLMAN, EDWARD C. 
psychology, history of 15:272-273 
TOLSTOI, ALEKSEI NIKOLAYEVICH 
18:281 
TOLSTOI, COUNT LEO 18:281-282 
Anna Karenina 1:413 
caricature 4: 137 
Russian literature 16:2/5 
War and Peace 19:254-255 
TOLTEC (American Indians) 18:282 
Mexico, history of 12:315-316 
pyramids 15:308 
Tula 18:366 
TOLUCA (Mexico) 18:282 
TOM JONES (novel) 18:282 
novel 13:402, 13:403 
TOM SAWYER (novel) 18:283 
novel 13:403 
Twain, Mark 18:392 
TOM THUMB (entertainer) 18:283 
TOM THUMB (locomotive) see 
LOCOMOTIVE 
TOMAHAWK 18:283 
TOMAS OF COLMAR (Charles Xavier 
Thomas) 
computer 5:146 
TOMATO 18:283 
vegetable 19: /34 
TOMB 18:283-285 
burial 3:380 
crypt 5:355 
Egypt, ancient 
mastaba 12:179 


Tutankhamen, King of Egypt 
18: 390 
Valley of the Kings 19:112 
Etruscans 7:122, 7:123 
prehistoric period 
megalith 12:242 
pyramids 15:307-308 
Roman art and architecture 16:139 
Taj Mahal 18:99 
See also SHRINE 
TOMBAUGH, CLYOE WILLIAM 18:285 
TOMBIGBEE RIVER 18:285 
TOMBSTONE (Arizona) 18:285 
TOMBSTONE (grave) 18:285 
epitaph 7:86 
stele 17:357 
TOMPKINS, DANIEL 0. 18:285 
TONALITY 18:285 
atonality 2:254 
harmony 9:141 
key 11:54 
music 13:145 
TONE (language) 
African languages 1:155 
TONE (music) 
harmonics 9:141 
music 13:145 
TONE, WOLFE 18:285-286 
TONE POEM see SYMPHONIC POEM 
TONG 18:286 
TONGA 18:286-287 
flag 18:286 
government and history 18:286-287 
land, people, and economy 18:286 
map 18:287 
TONGUE 18:287 
lizard 11:329, 11:330 
muscle 13:138 
speech 17:295 
taste and smell 18:125 
tonsils 18:288 
TONGUES, SPEAKING IN 18:287 
Pentecost 14:302 
Pentecostalism 14:302 
TONKIN see VIETNAM 
TONKIN, GULF OF 18:287 
TONKIN GULF RESOLUTION 18:287- 
288 
Vietnam War 19:193 
TONSILLITIS 18:288 
TONSILS 18:288 
tonsillitis 18:288 
TONSURE 18:288 
TONTY, HENRI DE 18:288 
TONY AWARDS 18:288 
TOOKER, GEORGE 18:288-289 
TOOL ANO OIE MAKING 18:289 
pneumatic systems 15:75-76 
TOOMBS, ROBERT 18:289 
TOOMER, JEAN 18:289 
TOOTH DECAY see TEETH 
TOPAZ 18:289 
TOPEKA (Kansas) 18:289-290 
TOPOGRAPHY 18:290 
maps and mapmaking 12:116-117 
soil 17:172 
TOPOLOGY (mathematics) 18:290-291 
geometry 8:235 
Mobius strip 12:414 
Riemann, Georg Friedrich Bernhard 
16:91 


torus 18:298 
See also FOUR-COLOR THEOREM; 
GROUP THEORY 
TORAH 18:291 
ark of the covenant 2:122 
Bible 3:102, 3:103 
Judaism 10:400-402 
TOROESILLAS, TREATY OF 18:291 
TORELLI, GIUSEPPE 18:291 
TORNADO 18:291-292 
low-pressure region 11:383 
thunderstorm 18:242-243 
TORONTO (Ontario) 18:292-294 
Canada 4:65 
Canadian art and architecture 4:88 
map 18:293 
Ontario 14:96 
TORONTO, UNIVERSITY OF 18:294 
TORPEDO (projectile) 18:294-295 
PT boat 15:28] 
TORQUE 18:295 
gear 8:188 
Statics 17:346 
transmission, automotive 18:323, 
18:324 . 
TORQUEMADA, TOMAS DE 18:295 
TORRENS SYSTEM 18:295 
TORREON (Mexico) 18:295 
TORRES STRAIT 18:295 
TORREYA 18:295-296 
TORRICELLI, EVANGELISTA 18:296 
barometer 2:389 
TORRUOS HERRERA, OMAR 18:296 
TORSTENSON, LENNART 18:296 
TORT 18:296-297 
assault and battery 2:214 
trespass 18:336 
TORTOISE 18:297-298 
turtle 18:389 
TORTURE 18:298 
TORUS 18:298 
TORY PARTY 18:298-299 
Conservative parties 5:201 
TOSCA see PUCCINI, GIACOMO 
TOSCANINI, ARTURO 18:299 
TOTALITARIANISM 18:299 
brainwashing 3:275 
See also COMMUNISM; FASCISM; 
NAZISM 
TOTEM 18:299-300 
clan 5:31 
Indians of North America, art of the 
10:123 
totem poles 
wood carving 19:409 
TOUCAN 18:300 
TOUCH see SENSES AND SENSATION 
TOULON (France) 18:300-301 
TOULOUSE (France) 18:301 
TOULOUSE-LAUTREC, HENRI DE 
18:301-302 
graphic arts 8:403 
lithograph 11:322 
TOUR DE FRANCE 
cycling 5: 385, 5:386 
TOURACO 18:302 
TOURAINE (France) 18:302 
TOURE, SEKOU 18:302 
Africa 1:140 
TOURETTE'S SYNOROME 18:302 
TOURISM 18:302-303 
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Baedeker, Karl 2:335 
culture shock 5:370 
hotel 9:32]-322 
national parks 13:206-210 
passport 14:262 
traveler's check 18:330 
youth hostel 20:88 
See also specific city, country, and 
region names 
TOURMALINE 18:303 
TOURNAI (Belgium) 18:303-304 
TOURNEUR, CYRIL 18:304 
TOURS (France) 18:304 
TOUSSAINT L’OUVERTURE, FRANCOIS 
OOMINIQUE 18:304 
TOWER OF BABEL see BABEL, TOWER 
OF 
TOWER OF LONDON 18:304 
United Kingdom 19:21 
TOWHEE 18:304-305 
TOWN see CITY; MUNICIPAL 
GOVERNMENT 
TOWN MEETING 18:305 
TOWNES, CHARLES HARO 18:305 
TOWNSEND, FRANCIS EVERETT 18:305 
Union party 19:5 
TOWNSHEND, CHARLES TOWNSHEND, 
2D VISCOUNT 18:305 
agriculture, history of 1:177 
TOWNSHEND ACTS 18:305 
Adams, Samuel 1:90 
American Revolution 1:328 
TOWNSHIP 18:305 
TOXIC SHOCK SYNOROME 18:305-306 
TOXIC WASTES see POLLUTANTS, 
CHEMICAL 
TOXICOLOGY 18:306 
drug 6:247 
lead 11:215 
poison 15:81-82 
TOXIN see POISON 
TOXOPLASMOSIS 18:306 
diseases, animal 6:163 
TOY 18:306-307 
doll 6:194-195 
doll house 6: 195-196 
TOYNBEE, ARNOLD 18:307 
civilization 5:30 
TRABEATED SYSTEM OF 
CONSTRUCTION see POST AND 
LINTEL 
TRABZON (Turkey) 18:307 
TRACHEA 18:307 
TRACHEOPHYTE 18:307-308 
angiosperm 1:381 
TRACHOMA 18:308 
eye diseases 7:192 
venereal disease 19:140 
TRACK AND FIELO 18:308-311 
Bannister, Roger 2:376 
Beamon, Bob 3:19-20 
Bikila, Abebe 3:113 
Blankers-Koen, Fanny 3:172 
Coe, Sebastian 5:78 
Cunningham, Glenn 5:373 
decathlon 6:48-49 
Decker, Mary 6:50 
Elliott, Herb 7:13 
Keino, Kipchoge 11:31 
Koch, Marita 11:91 
men’s world records (table) 18:310 
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TRACKING STATION 


O’Brien, Parry 14:26 
Rono, Henry 16:164 
rules and scoring 18:308-309 
Shorter, Frank 17:58 
Snell, Peter 17:142 
steeplechase 17:353 
Viren, Lasse 19:207 
Warmerdam, Cornelius 19:258 
women’s world records (table) 
18:311 
Zatopek, Emil 20:105 
See also DECATHLON; MARATHON; 
OLYMPIC GAMES—track and 
field; PENTATHLON 
TRACKING STATION 18:311 
space exploration 17:244 
space programs, national 17:257- 
258 
TRACTARIANS see OXFORD MOVEMENT 
TRACTOR 18:311-312 
agriculture, history of 1:179, 1:180 
trucking industry 18:353 
TRACY, SPENCER 18:312 
TRADE see FREE TRADE; 
INTERNATIONAL TRADE; TARIFF 
TRAOE ASSOCIATIONS 18:312 
TRAOE FAIRS 18:312 
TRADE UNION see LABOR UNION 
TRAOE WINOS 18:312-313 
doldrums 6:194 
inversion 10:202 
wind 19:378, 19:379 
TRADEMARK 18:313 
TRADES UNION CONGRESS 18:313 
TRAFALGAR, BATTLE OF 18:313 
navy 13:225 
TRAFFIC CONTROL 18:313 
airport 1:209 
aviation 2:310 
radar 15:345-346 
railroad 15:378 
signaling 17:73-74 
See also SYSTEMS ENGINEERING 
TRAGEOY (drama) 18:313-314 
drama 6:227 
English literature 
Shakespeare, William 17:19 
Webster, John 19:308 
German literature 
Schiller, Johann Christoph 
Friedrich von 16:329-330 
Greek literature, ancient 
Aeschylus 1:116-117 
Euripides 7:127-128 
Sophocles 17:193-194 
Thespis 18:227 
Restoration drama 16:60 
theater, history of the 18:209-210 
tragicomedy 18:314 
TRAGICOMEOY 18:314 
See also THEATER OF THE ABSURD 
TRAILING ARBUTUS 18:314 
TRAINS see RAILROAD 
TRAJAN, ROMAN EMPEROR 18:314-315 
Apollodorus of Damascus 2:48-49 
Rome, ancient 16: 162 
TRAMPOLINE see GYMNASTICS 
TRANQUILIZER 18:315 
anesthetics 1:378 
psychopharmacology 15:279 
Valium 19:11] 


TRANS-ALASKA PIPELINE 18:315 
Alaska 1:229 
TRANS-CANADA HIGHWAY 18:315 
TRANS-SIBERIAN RAILROAO 18:315- 
316 
Asia 2:200 
railroad 15:377 
TRANSACTIONAL ANALYSIS 18:316 
TRANSCENOENCE, OIVINE 18:316 
TRANSCENDENTAL FUNCTION 18:316 
TRANSCENDENTAL MEDITATION 
meditation 12:239 
TRANSCENDENTAL NUMBER 18:316 
irrational number 10:246 
number 14:4 
TRANSCENOENTALISM 18:316-317 
American literature 1:316, 1:317 
Clarke, James Freeman 5:35 
Emerson, Ralph Waldo 7:20-21 
Fuller, Margaret 8:111 
Peabody, Elizabeth 14:276 
Ripley, George 16:99 
romanticism (literature) 16:154 
Thoreau, Henry David 18:236 
Unitarianism 19:16 
TRANSCONTINENTAL RAILROAO 18:317 
Crédit Mobilier of America 5:323 
railroad 15:374, 15:375 
transportation 18:326 
United States, history of the 19: 6/ 
Utah 19:101-102, 19:103 
TRANSOUCER 18:318 
loudspeaker 11:366-367 
measurement 12:213 
strain gauge 17:387 
telemetry 18:154-155 
TRANSEPT see CATHEDRALS AND 
CHURCHES 
TRANSFERENCE see PSYCHOANALYSIS 
TRANSFIGURATION 18:318 
James, Saint James the Greater) 
10:309 
TRANSFORM FAULT 18:318 
earthquakes 6:311-312 
mid-oceanic ridge 12:339 
TRANSFORMATION 18:318 
TRANSFORMER 18:318-319 
inductance 10:134 
TRANSISTOR 18:319-320 
amplifier 1:351 
Bardeen, John 2:383 
computer 5:149 
electron tube 6:405 
integrated circuit 10:175 
neural network 13:261 
radio 15:350 
semiconductor 16:394 
Shockley, William 17:54 
TRANSIT (artificial satellite) 18:320- 
321 


navigation 13:223 
TRANSIT, SURVEYING see SURVEYING 
TRANSIT CIRCLE 18:321 
TRANSITION ELEMENTS 18:321 
actinide series 1:80 
cadmium 4:11 
chromium 4:382-383 
cobalt 5:71 
copper 9:247-249 
iron 10:239-240 
manganese 12:93 


molybdenum 13:24 
platinum 15:63-64 
rhenium 16:69 
rhodium 16:78 
scandium 16:324 
tantalum 18:108 
vanadium 19:119 
zinc 20:116 
See also LANTHANIDE SERIES 
TRANSITION RITES see PASSAGE, RITES 
OF 
TRANSJORDAN see JORDAN 
TRANSKEI 18:321-322 
TRANSMIGRATION OF SOULS 18:322 
Hinduism 9:244, 9:245 
karma 11:23 
Pythagoreans 15:311 
theosophy 18:219-220 
Tibetan Buddhism 18:248 
TRANSMISSION, AUTOMOTIVE 18:322- 
324 
automobile 2:294, 2:295 
TRANSMITTER 18:324 
radio 15:350 
receiver (communications) 15:404 
telecommunications 18:152 
telephone 18:155 
teletext 18:160 
TRANSPLANTATION, ORGAN 18:324- 
325 
antigen 2:29 
cyclosporine 5:387 
heart, artificial 9:177 
heart diseases 9:179 
immunity (biology) 10:53 
kidney, artificial 11:61 
plastic surgery 15:53 
surgery 18:38 
TRANSPORTATION 18:325-328 
air transportation 
aircraft 1:198-202 
airport 1:207-210 
aviation 2:306-310 
civil engineering 5:4-5 
common carrier 5:124-126 
history 
Industrial Revolution 10:140 
integration, racial 10:175 
land transportation 18:325, 18:326 
automobile 2:294-295 
automotive industry 2:299-304 
bicycle 3:108-110 
coach and carriage 5:63-65, 
5:64 


Conestoga (wagon) 5:172 
dogsled 6:193 
electric car 6:388 
motorcycle 13:105-106 
railroad 15:374-379 
roads and highways 16:105-108 
sled 17:121 
snowmobile 17: 143-144 
stagecoach 17:327 
travois 18:330 
wagon 19:240-241 
maps and mapmaking 12:116 
mass transportation 
bus 3:393-394 
elevated railroad 6:414 
streetcar 17:394-395 
subway 17:410-412 


petroleum industry 14:346-349 
traffic control 18:313 
water transportation 18:325-326 
boat and boating 3:189-192 
canoe 4:107 
Coast Guard, U.S. 5:69 
hydrofoil 9:400, 9:40 
ocean liner 14:33-34 
ship 17:42-50 
TRANSPORTATION, U.S. OEPARTMENT 
OF 18:328 
Hamilton, Alexander 9:120 
Safety, automotive 16:235 
TRANSPOSON 18:328 
genetics 8:215 
TRANSSEXUAL see SEX REASSIGNMENT 
TRANSUBSTANTIATION see EUCHARIST 
TRANSURANIC WASTE 
nuclear waste 13:415 
TRANSURANIUM ELEMENTS 18:328 
actinide series 1:80 
americium 1:339 
einsteinium 6:376 
fermium 7:243 
nobelium 13:352 
periodic table 14:312 
plutonium 15:73-74 
Seaborg, Glenn T. 16:371-372 
TRANSVAAL (South Africa) 18:328 
history 
Pretorius, Andries 15:213 
Pretorius, Marthinus Wessel 
15:213 
South African War 17:214-215 
TRANSVERSE WAVE see WAVES AND 
WAVE MOTION 
TRANSVESTISM 18:328-329 
TRANSYLVANIA (Romania) 18:329 
Bethlen, Gabor, Prince of 
Transylvania 3:97 
Bethlen, Istvan, Count 3:97 
Michael the Brave 12:324 
TRANSYLVANIA COMPANY 18:329 
Henderson, Richard 9:201 
TRAORE, MOUSSA 
Mali 12:74 
TRAP OOOR SPIDER 18:329 
tarantula 18: 1/17 
TRAPEZOID 18:329-330 
TRAPPISTS 18:330 
TRAPSHOOTING 
shooting (sport) 17:57 
TRAUBEL, HELEN 18:330 
TRAVEL see TOURISM 
TRAVELER’S CHECK 18:330 
check 4:279 
letter of credit 11:256 
TRAVELING-WAVE TUBE 18:330 
TRAVEN, B. 18:330 
TRAVERTINE see SINTER 
TRAVESTY see BURLESQUE AND 
TRAVESTY 
TRAVIATA, LA (opera) see VERDI, 
GIUSEPPE 
TRAVIS, WILLIAM B. 18:330 
TRAVOIS 18:330 
TRAWLER see FISHING INDUSTRY 
TREADMILL 18:331 
TREASON 18:331 
Constitution of the United States 
5:217 


Quisling, Vidkun 15:336 
TREASURE ISLAND (novel) 18:331 
TREASURY, U.S. OEPARTMENT OF THE 
18:331 
Internal Revenue Service 10:188- 


See also specific secretary names 
TREASURY OF ATREUS 
tomb 18:284 
TREATY 18:331 
international law 10:191-192 
London, treaties and conferences of 
11:351-352 


See also other specific treaty names, 


inverted 
TREBLE 18:332 
TREBLINKA 18:332 
TREE 18:332-334 
bark 2:385 
bonsai 3:2/7-218 
classification 18:332 
deciduous plant 6:49-50 
ecology and distribution 18:333-334 
evergreen 7:156 
forests and forestry 7:403-407 
lumber 11:394, 11:395, 11:396 
nut 14:9-11 
sap 16:291 
shrub 17:62-63 
structure 18:332-333 
wood 19:406-408 
See also specific tree names 
TREE FROG 18:334 
TREE OF HEAVEN see AILANTHUS 
TREE-RING DATING see 
DENDROCHRONOLOGY 
TREE SHREW 18:334-335 
TREEHOPPER 18:335 
TRENT, COUNCIL OF 18:335 
council, ecumenical 5:299, 5:300 
indulgences 10:135 
TRENT, RIVER 18:335 
TRENT AFFAIR 18:335 
Adams, Charles Francis 1:85 
Mason, James Murray 12:166 
Wilkes, Charles 19:363 
TRENTINO-ALTO AOIGE (Italy) 18:335- 
336 
TRENTINOIN 
acne 1:76 
TRENTON (New Jersey) 18:336 
TRENTON, BATTLE OF 18:336 
TRESPASS 18:336 
tort 18:296, 18:297 
TREVELYAN, G. M. 18:336 
TREVI FOUNTAIN 18:336 
TREVINO, LEE 18:336 
TREVITHICK, RICHARD 18:336 
locomotive 11:338 
TRIAL 18:336-337 
adversary procedure 1:101 
court 5:304, 5:305 
criminal justice 5:335 
defense counsel 6:59 
deposition 6:92 
double jeopardy 6:216-217 
evidence 7:156-158 
freedom of the press 8:55-56 
jury 10:413-414 
legal aid 11:231 
legal procedure 11:231-232 


perjury 14:315 
sentence (law) 16:402 
subpoena 17:410 
witness 19:396 
TRIAL BY COMBAT 18:337 
TRIANGLE (mathematics) 18:337 
right triangle 18:337 
Pythagoras, theorem of 15:310 
spherical trigonometry 17:300-301 
trigonometry 18:340 
truss 18:358 
TRIANGLE (music) 18:337 
TRIANGLE TRADE 
slavery 17:116, 17:118 
TRIASSIC PERIOD see EARTH, 
GEOLOGICAL HISTORY OF; 
GEOLOGIC TIME 
TRIBE 18:337 
TRIBUNES 18:337-338 
TRIBUTYL TIN 18:338 
TRICERATOPS 18:338 
TRICHINOSIS 18:338 
TRICHOMONAS 18:338 
TRICHOMONIASIS 
diseases, animal 6:163 
venereal disease 19:140 
TRICLINIC SYSTEM 18:338 
TRIOENT 18:338-339 
TRIER (Germany) 18:339 
TRIESTE (Italy) 18:339 
TRIFORIUM see GOTHIC ART AND 
ARCHITECTURE; ROMANESQUE 
ART AND ARCHITECTURE 
TRIGGERFISH 18:339 
filefish 7:263 
TRIGLYCERIDE 
lipid 11:313-314 
TRIGONOMETRY 18:339-340 
distance, astronomical 6:169 
functions 18:340 
graph 8:401 
identity 18:340 
mathematics 12:185 
mathematics, history of 12:186 
polar coordinates 18:340 
secant 16:377 
sine 17:88 
spherical trigonometry 17:300-301 
tangent 18:106 
transcendental function 18:316 
TRILL 18:340 
TRILLING, LIONEL 18:340 
TRILOBITE 18:340-341 
paleoecology 14:198 
TRINCOMALEE (Sri Lanka) 18:341 
TRINIDAD AND TOBAGO 18:341-342 
calypso 4:45 
flag 18:342 
history and government 18:342 
Williams, Eric 19:369-370 
land, people, and economy 18:341- 
342 


map 18:34] 

steel band 17:352 
TRINITY 18:342-343 

Christianity 4:377, 4:378 

God 8:337 

Holy Spirit 9:279 

Jesus Christ 10:352 

Nicaea, councils of 13:322 

patristic literature 14:268 


TRUMAN, HARRY S. 


Socinianism 17:162 
Unitarianism 19:16 
TRIOOE 18:343 
De Forest, Lee 6:35 
electron tube 6:404-405 
telegraph 18:153 
TRIPLE ALLIANCE 18:343 
Germany, history of 8:281 
Temple, Sir William (essayist) 
18:173 
Triple Entente 18:343 
World War | 20:6 
TRIPLE ALLIANCE, WAR OF THE 18:343 
TRIPLE CROWN see HORSE RACING 
TRIPLE ENTENTE 18:343 
Holstein, Friedrich von 9:276 
Triple Alliance 18:343 
World War | 20:6, 20:7, 20:8 
TRIPLE POINT see PHASE EQUILIBRIUM 
TRIPOLI (Lebanon) 18:343-344 
TRIPOLI (Libya) 18:344 
See also BARBARY STATES 
TRIPOLITAN WAR 18:344 
piracy 15:24 
Preble, Edward 15:181 
TRIREME see GALLEY 
TRISTAN ANO ISOLOE 18:344 
Gottfried von Strassburg 8:376-377 
TRISTAN OA CUNHA ISLANOS 18:344 
TRISTRAM SHANDY (novel) 18:344-345 
Sterne, Laurence 17:365 
stream of consciousness 17:394 
TRITIUM 18:345 
fusion energy 8:133 
radiometric age-dating 15:370 
TRITON (astronomy) 18:345 
solar system 17:179 
TRITON (mythology) 18:345 
TRIUMVIRATE 18:345 
First Triumvirate 18:345 
Caesar, Gaius Julius 4:13 
Cato, Marcus Porcius (Cato the 
Younger) 4:195 
Crassus, Marcus Licinius 5:320 
Rome, ancient 16:161 
Second Triumvirate 18:345 
Antony, Mark 2:37 
Augustus, Roman Emperor 2:262 
Lepidus, Marcus Aemilius 11:252 
Rome, ancient 16:158 
TROBRIAND ISLANDERS 18:345 
Malinowski, Bronislaw 12:74 
TROELTSCH, ERNST 18:345 
TROGLODYTES 
cave 4:204 
TROGON 18:345-346 
TROIS-RIVIERES (Quebec) 18:346 
TROJAN WAR 18:346 
Achilles 1:75 
Aeneas 1:108 
Aeneid 1:108-109 
Ajax 1:212 
Anchises 1:366 
Andromache 1:375 
Aphrodite 2:44 
Athena 2:234 
Cassandra 4:167 
Clytemnestra 5:63 
Hector 9:186 
Helen of Troy 9:191 
Iliad 10:36 
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Menelaus 12:258 
Odysseus 14:57 
Paris (mythology) 14:246-247 
Priam 15:213-214 
Troy (archaeological site) 18:352 
TROLLEY CAR see STREETCAR 
TROLLOPE, ANTHONY 18:346 
English literature 7:64 
TROMBONE 18:346-347 
sackbut 16:232 
TROMPE L’OEIL see ILLUSIONISM 
TRONOHEIM (Norway) 18:347 
TROPE see FIGURES OF SPEECH 
TROPIC BIRO 18:347 
TROPIC OF CANCER 18:347 
TROPIC OF CAPRICORN 18:347 
TROPICAL CLIMATE 18:347 
trade winds 18:312-313 
TROPICAL FISH 18:347-349 
TROPICAL RAIN FOREST see JUNGLE 
AND RAIN FOREST 
TROPICAL STORM see HURRICANE AND 
TYPHOON 
TROPISM 18:349-350 
TROPOPAUSE 18:350 
TROPOSPHERE 18:350 
cirrus clouds 4:406 
TROTSKY, LEON 18:350-351 
communism 5:133-134 
Russian Revolutions of 1917 16:221 
World War | 20:19-20 
TROTTER see HARNESS RACING; 
HORSE RACING 
TROUBADOUR see MINSTRELS, 
MINNESINGERS, AND 
TROUBADOURS 
TROUGHS see OCEANIC TRENCHES 
TROUT 18:351-352 
fish farming 7:305 
TROUT LILY see ADDER’S-TONGUE 
TROUT-PERCH 18:352 
TROY (archaeological site) 18:352 
archaeology 2:79, 2:80 
gold and silver work 8:345 
Schliemann, Heinrich 16:334-335 
Trojan War 18:346 
TROY (New York) 18:353 
TROY WEIGHT see WEIGHTS AND 
MEASURES 
TROYES (France) 18:353 
TRUCIAL STATES see UNITED ARAB 
EMIRATES 
TRUCKING INDUSTRY 18:353-354 
tractor 18:312 
transportation 18:326 
TRUDEAU, GARRY 18:354 
TRUDEAU, PIERRE ELLIOTT 18:354 
Canada, history of 4:85 
TRUFFAUT, FRANGOIS 18:355 
TRUFFLE 18:355 
TRUJILLO, RAFAEL 18:355 
TRULY, RICHARD H. 18:355 
TRUMAN, HARRY S. 18:355-357 
Acheson, Dean 1:74 
cold war 5:85 
Democratic party 6:77 
Fair Beal 7:198 
foreign aid 7:399-400 
Korean War 11:104, 11:106 
MacArthur, Douglas 12:5 
Marshall, George C. 12:142 
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TRUMBULL, JOHN 


Pendergast, Thomas Joseph 14:291 
Point Four Program 15:81 
president of the United States 
15:204, 15:207, 15:208 
presidential elections 15:2/0 
United States, history of the 19:66, 
19:67, 19:68 
World War II 20:40, 20:42 
TRUMBULL, JOHN 18:357-358 
American literature 1:315 
United States, history of the 19:53 
TRUMBULL, JONATHAN 18:358 
TRUMBULL, LYMAN 18:358 
TRUMPET 18:358 
African music 1:158 
trombone 18:346-347 
TRUMPETER 18:358 
TRUSS 18:358 
TRUST 18:359 
inheritance 10:157 
See also CARTEL; MONOPOLY AND 
COMPETITION 
TRUST TERRITORY 18:359-360 
territory 18:192 
TRUSTEE see TRUST 
TRUTH SERUM 
sedative 16:381 
sodium pentothal 17:168-169 
TRUTH, SOJOURNER 18:360 
TRYPANOSOMIASIS 18:360 
diseases, animal 6:163 
protozoal diseases 15:256 
tsetse fly 18:360-361 
TS’AO HSUEH-CH'IN see CAO XUEQIN 
(Ts’ao Hsiieh-ch’in) 
TSETSE FLY 18:360-361 
trypanosomiasis 18:360 
TSHOMBE, MOISE KAPENDA 18:361 
TSIMSHIAN (American Indians) 18:361 
TSINAN (China) see JINAN (Tsinan) 
(China) 
TSINGHAI (China) see QINGHAI 
(Tsinghai) (China) 
TSINGTAO (China) see QINGDAO 
(Tsingtao) (China) 
TSIOLKDVSKY, KDNSTANTIN 18:36] 
astronautics 2:223 
rockets and missiles 16:120 
satellite, artificial 16:302 
science fiction 16:350 
TSO TSUNG-T’ANG see ZUO0 ZONGTANG 
(Tso Tsung-t’ang) 
TSUNAMI 18:361-362 
earthquakes 6:312 
TSUSHIMA, BATTLE OF see RUSSO- 
JAPANESE WAR 
TSWANA 18:362 
San (ethnic group) 16:270-271 
TSWETT, MIKHAIL S. 
chromatography 4:381 
TU FU see DU FU (Tu Fu) 
TUAREG (people) 18:362 
Africa 1:133 
TUATARA 18:362 
reptile 16:45, 16:47, 16:49 
TUATHA DE DANANN (Celtic demigods) 
mythology 13:180 
TUBA 18:362-363 
orchestra and orchestration 14:118 
TUBER 18:363 
potato 15:154 


TUBERCULDSIS 18:363-364 
diseases, animal 6:161, 6:162 
TUBERDSE 18:364 
TUBMAN, HARRIET 18:364 
Underground Railroad 18:414-415 
TUBMAN, WILLIAM V. S. 18:364 
TUC see TRADES UNION CONGRESS 
TUCKER, RICHARD 18:364 
TUCSON (Arizona) 18:364-365 
TUCUMAN (Argentina) 18:365 
TUDDR (dynasty) 18:365 
Edward VI, King of England 6:350- 
351 


Elizabeth I, Queen of England 7:7-8 

Henry Vil, King of England 9:206 

Henry Vill, King of England 9:206- 
207 


Mary |, Queen of England 12:155 
TUDDR, ANTONY 18:365 
TUDOR STYLE 18:365 
house (in Western architecture) 
9:326, 9:328 
TUFA see SINTER 
TUFTS UNIVERSITY 18:366 
TUGBDAT 18:366 
ship 17:49, 17:50 
TUGWELL, REXFORD G. 18:366 
TUILERIES 18:366 
TULA (Mexico) 18:366 
Toltec 18:282 
TULANE UNIVERSITY 18:366 
TULAREMIA 18:366 
TULIP 18:366-367 
Netherlands 13:259 
TULIP TREE 18:367 
TULL, JETHRO 18:367 
TULSA (Oklahoma) 18:367 
TUMBLEWEED 18:367 
TUMDR 18:367-368 
adenoma 1:94 
bone diseases 3:214 
cancer 4:96 
kidney disease 11:61 
lymphoma 11:412 
nervous system, diseases of the 
13:254 
neurofibromatosis 13:261 
oncology 14:92 
papilloma 14:230 
polyp 15:117 
respiratory-system disorders 16:58 
skin diseases 17:106 
stroke 17:399 
TUN-HUANG (China) see DUNHUANG 
(Tun-huang) (China) 
TUNA 18:368 
TUNDRA 18:368-369 
Asia 2:189 
grasslands 8:410 
habitat 9:101 
mountain life 13:112-113 
vegetation 
liverwort 11:326 
TUNER see RADIO; RECEIVER 
(communications) 
TUNG CH’I-CH’ANG see DONG QICHANG 
(Tung Ch’i-ch’ang) 
TUNGSTEN 18:369-370 
wolframite 19:401 
TUNGUSKA FIREBALL 18:370 
TUNIC 


costume 5:284, 5:285, 5:286 
TUNICATE 18:370 
animal 1:392 
TUNING FORK 18:370 
TUNIS (Tunisia) 18:370 
TUNISIA 18:370-373 
archaeology 
Ain Hanech 1:191-192 
cities see specific city names 
economic activity 18:372 
flag 18:37] 
government 18:372 
history 18:372-373 
Africa 1:140 
Carthage 4:158-159 
World War Il 20:33-34 
land and resources 18:370-371 
map 18:372 
people 18:37] 
TUNNEL 18:373-374 
drilling 6:242 
Simplon Pass 17:86 
subway 17:410 
TUNNEL EFFECT 18:374-375 
electron microscope 6:403-404 
quiteron 15:336 
TUNNEY, GENE 18:375 
TUPAMARO NATIONAL LIBERATION 
FRONT 
Uruguay 19:97 
TUPI (American Indians) 18:375 
TUPPER, SIR CHARLES 18:375 
TURBINE 18:375-376 
ship 17:49 
steam engine 17:351 
TURBOJET see JET PROPULSION 
TURBOT 18:376 
TURENNE, HENRI DE LA TOUR 
D’AUVERGNE, VICOMTE DE 
18:376 
TURGENEV, IVAN 18:376-377 
nihilism 13:337 
Russian literature 16:214-215 
TURGDT, ANNE ROBERT JACQUES 
18:377 
TURIN (Italy) 18:377 
TURINA, JDAQUIN 18:377 
TURING, ALAN 18:377 
TURKANA, LAKE see RUDOLF, LAKE 
TURKESTAN see TURKISTAN 
TURKEY (country) 18:377-381 
archaeology 
Alaga Hiyiik 1:221-222 
Alalakh 1:222 
Hacilar 9:102 
Troy 18:352 
art 18:379 
rugs and carpets 16:194 
See also BYZANTINE ART AND 
ARCHITECTURE; ISLAMIC ART 
AND ARCHITECTURE; PERSIAN 
ART AND ARCHITECTURE 
cities 18:379 
See also specific city names 
climate 18:378 
economic activity 18:380 
flag 18:378 
government 18:380 
history 18:380-381 
Anatolia, ancient 1:362-363 
Atatiirk, Kemal 2:232-233 


Balkan Wars 2:349-350 
Cappadocia 4:12] 
Carchemish 4:129-130 
Indnii, Ismet 10:161 
Lausanne, Treaty of 11:199-200 
Menderes, Adnan 12:258 
Russo-Turkish Wars see RUSSO- 
TURKISH WARS 
World War | 20:14, 20:15, 20:20, 
20:23, 20:24 
See also BYZANTINE EMPIRE; 
CRIMEAN WAR; OTTOMAN 
EMPIRE 
land and resources 18:378-379 
languages 
Ural-Altaic languages 19:83 
literature 
Halide Edib Adivar 9:114 
map 18:379 
people 18:379 
Kurds 11:118 
Turks 18:382-383 
physical features 
Ararat, Mount 2:69 
Gallipoli Peninsula 8:152 
Marmara, Sea of 12:133-134 
Taurus Mountains 18:126 
rivers, lakes, and waterways 18:378 
Bosporus 3:239 
Tigris River 18:253 
Van, Lake 19:114 
vegetation and animal life 18:378- 


TURKEY (bird) 18:381-382 
poultry 15:/6/, 15:162 
TURKIC LANGUAGES see URAL-ALTAIC 
LANGUAGES 
TURKISH BATH see BATH 
TURKISH LANGUAGE see URAL-ALTAIC 
LANGUAGES 
TURKISTAN 18:382 
TURKMEN 
rugs and carpets 16:194-195 
TURKMENIA (USSR) 18:382 
TURKOMAN see TURKMENIA (USSR) 
TURKS 18:382-383 
Alp-Arslan 1:283 
Khazars 11:57 
TURKS AND CAICOS ISLANDS 18:383 
TURKU (Finland) 18:383 
TURMERIC 18:383-384 
TURNER, FREDERICK JACKSON 18:384 
frontier 8:99-100 
TURNER, JOHN N. 18:384 
TURNER, JOSEPH MALLDRD WILLIAM 
18:384-385 
English art and architecture 7:50, 
7:51 
painting 14: 188 
TURNER, NAT 18:385 
TURNER, ROSCDE 18:385 
TURNER, TED 18:385 
TURNER’S SYNDROME see GENETIC 
DISEASES 
TURNIP 18:385-386 
vegetable 19: 135 
TURNPIKE see ROADS AND HIGHWAYS 
TURNTABLE 18:386 
sound recording and reproduction 


TURPENTINE 18:386 


TURPENTINE TREE 18:386 
TURQUOISE 18:386 
TURTLE (reptile) 18:386-389 
aging 1:172 
animal migration 1:407, 1:408 
box turtle 3:259 
classification 18:388-389 
leatherback turtle 11:221-222 
loggerhead turtle 11:343 
map turtle 12:12 
mud turtle 13:120 
musk turtle 13:161 
painted turtle 14:183-/84 
pond turtle 15:122 
sawback turtle 16:317, 16:319 
sea turtle 16:370-371 
shell 17:31 
snapping turtle 17:14 
tortoise 18:297-298 
TURTLE (submarine) see BUSHNELL, 
DAVID; SUBMARINE 
TUSCALOOSA (Alabama) 18:389 
TUSCANY (Italy) 18:389 
Italian art and architecture 10:269 
Matilda of Tuscany 12:190 
TUSCARORA (American Indians) 
18:389 
TUSK SHELL 
mollusk 13:21 
TUSKEGEE UNIVERSITY 18:389 
African Americans 1: 146, 1:150 
agriculture, history of 1:179 
Carver, George Washington 4: 163- 
164 


Moton, Robert Russa 13:104 
Washington, Booker T. 19:267 
TUSSAUO, MAOAME 18:389 
TUTANKHAMEN, KING OF EGYPT 
18:389-390 
archaeology 2:80, 2:81 
Carnarvon, George Edward, 5th Earl 
of 4:141 
Carter, Howard 4:156 
gold and silver work 8:345, 8:346 
TUTSI 18:390 
Burundi 3:392-393 
dance 6:4 
Hutu 9:392 
TUTU, DESMOND 18:390 
Africa 1:140 
TUTUOLA, AMOS 18:390 
TUVA (USSR) 18:390 
TUVALU 18:391 
flag 18:39] 
TUXTLA GUTIERREZ (Mexico) 18:391 
TWACHTMAN, JOHN HENRY 18:391 
TWAIN, MARK 18:391-392 
American literature 1:317-318 
De Voto, Bernard 6:41 
Gilded Age 8:305 
Hannibal (Missouri) 9:130 
Huckleberry Finn 9:346 
Tom Sawyer 18:283 
TWEED 18:392 
JWEEO, RIVER 18:392 
TWEEO, WILLIAM M. 18:392-393 
cartoon (editorial and political) 
4:161 
Nast, Thomas 13:199 
Tammany Hall 18:103 
Tilden, Samuel J. 18:254 


12TH AMENDMENT see CONSTITUTION 
OF THE UNITED STATES 
TWELVE APOSTLES see APOSTLE; 
specific apostle names 
TWELVE-TONE SYSTEM see SERIAL 
MUSIC 
20TH AMENDMENT see CONSTITUTION 
OF THE UNITED STATES 
25TH AMENDMENT see CONSTITUTION 
OF THE UNITED STATES; VICE- 
PRESIDENT OF THE UNITED 
STATES 
21ST AMENDMENT see CONSTITUTION 
OF THE UNITED STATES 
24TH AMENDMENT see CONSTITUTION 
OF THE UNITED STATES 
TWENTY-ONE see BLACKJACK 
22D AMENDMENT see CONSTITUTION 
OF THE UNITED STATES 
26TH AMENDMENT see CONSTITUTION 
OF THE UNITED STATES 
23D AMENDMENT see CONSTITUTION 
OF THE UNITED STATES 
TWENTY THOUSAND LEAGUES UNDER 
THE SEA (novel) 18:393 
TWINS see MULTIPLE BIRTH; SIAMESE 
TWINS 
TWO-BODY PROBLEM 18:393 
TWO SICILIES, KINGDOM OF THE 
18:393 
Italy, history of 10:286, 10:287-288 
Sicily (Italy) 17:67 
TWO-YEAR COLLEGES see COMMUNITY 
AND JUNIOR COLLEGES 
TWORKOV, JACK 18:393 
TYLER, ANNE 18:393 
TYLER, JOHN 18:394-395 
Clay, Henry 5:40 
Mexican War 12:306 
TYLER, WAT 
Peasants’ Revolt 14:282 
TYLOR, SIR EDWARO B. 18:395 
culture 5:368 
magic 12:41 
primitive religion 15:221 
TYMPANUM see ROMANESQUE ART 
AND ARCHITECTURE; 
SCULPTURE 
TYNAN, KENNETH 18:395 
TYNDALE, WILLIAM 18:395 
TYPE ANO TYPESETTING 18:395-398 
Baskerville, John 2:407 
Bodoni, Giambattista 3:195 
Caslon, William 4:166 
International Typographical Union 
10:194 


letterpress 11:257 

linotype 11:31] 

Merganthaler, Ottmar 12:271 

Monotype 13:46 

typefaces 18:396-397 
TYPEWRITER 18:398-399 
TYPHOID FEVER 18:399 
TYPHOON see HURRICANE AND 

TYPHOON 

TYPHUS 18:399 
TYRANNOSAURUS 18:399 
TYRE (Phoenicia) 18:399-400 
TYRIAN PURPLE 18:400 
TYROL 18:400 
TYRONE (Ireland) 18:400 


UNAMUNO, MIGUEL DE 


TYRONE, HUGH O'NEILL, 2D EARL OF 
18:400 


TYRRHENIAN SEA 18:400 

TYURATAM COSMODROME see SPACE 
PROGRAMS, NATIONAL 

TZARA, TRISTAN 18:400 

Dada 5:400 

TZ'U-HSI, DOWAGER EMPRESS OF 
CHINA see CIXI, DOWAGER 
EMPRESS OF CHINA (Tz’u-hsi) 


U 


U (letter) 18:401 
U-BOAT see SUBMARINE 
U THANT see THANT, U 
U-2 18:401 
UAE see UNITED ARAB EMIRATES 
UAR see UNITED ARAB REPUBLIC 
UAW see UNITED AUTO WORKERS 
UBANGI RIVER 18:401-402 
UCCELLO, PAOLO 18:402 
UOALL (family) 18:402 
UDALL, NICHOLAS 18:402 
UOINE (Italy) 18:403 
UEBERROTH, PETER 18:403 
UELSMANN, JERRY N. 18:403 
UFA (USSR) 18:403 
UFFIZI (Italy) 18:403 
UFO see UNIDENTIFIED FLYING OBJECT 
UGANDA 18:403-406 
economic activity 18:405 
flag 18:403 
history and government 18:405-406 
Amin Dada, Idi 1:340 
Obote, Milton 14:25 
land and resources 18:403 
map 18:403 
people 18:403-404 
Ganda 8:161 
Ik 10:36 
Nyoro 14:18 
UGANDA PLAN 
Herzl, Theodor 9:228 
UGARIT (Syria) 18:406 
UGRIC LANGUAGES see URAL-ALTAIC 
LANGUAGES 
UHURU (artificial satellite) 18:406 
UIGHUR 18:406 
UKIYO-E 18:406-407 
Harunobu 9:152 
Hokusai 9:268 
Japanese art and architecture 
10:329 
Kiyonaga 11:82 
Kiyonobu 11:82 
Kuniyoshi 11:117 
Masanobu 12:162 
Moronobu 13:84-85 
Utamaro 19:103 
UKRAINE (USSR) 18:407-408 
Galicia 8:147 
history 
Chmielnicki, Bohdan 4:367 
Jews 10:360 
Mazepa, Ivan Stepanovich 12:208 
UKRAINIAN LANGUAGE see SLAVIC 
LANGUAGES 
UKULELE 18:408 
ULAM, STANISLAW 


395 


automata, theory of 2:292 
ULAN BATOR (Mongolia) 18:408 
ULANOVA, GALINA SERGEYEVNA 
18:408 
ULBRICHT, WALTER 18:408 
ULCER 18:408-409 
antacid 2:7 
colitis 5:88 
gastrointestinal tract disease 8: 180 
stomach 17:381 
venereal disease 19:140 
ULLMANN, LIV 18:409 
ULSTER (Ireland) 18:409 
ULTRADIAN RHYTHM 
biological clock 3:125 
ULTRAMONTANISM 18:409 
Pius IX, Pope 15:33 
Vatican Council, First 19:128 
ULTRASONICS 18:409-410 
echolocation 6:322 
lithotripsy 11:322 
pregnancy and birth 15:187 
radiology 15:368 
sound and acoustics 17:198 
transducer 18:318 
ULTRAVIOLET ASTRONOMY 18:410-411 
astronomy and astrophysics 2:227- 
9 


ULTRAVIOLET LIGHT 18:411 
cancer 4:96, 4:97, 4:99 
eyeglasses 7:193 
fluorescence 7:362-363 
Lyman, Theodore 11:411 
microscope 12:338 
ozone layer 14:170 
sunlamp 18:26 : 
ULYSSES (mythology) see ODYSSEUS 
ULYSSES (novel) 18:411 
Anderson, Margaret 1:368 
Joyce, James 10:398 
novel 13:404 
UMAR | 18:411 
UMAR, AL-HAJJ 18:411-412 
UMAYYAOS 18:412 
Arabic literature 2:61-62 
Arabs 2:62-63 
caliphate 4:36 
Islam 10:252-253 
Muawiyah |, Umayyad Caliph 13:119 
UMBERTO see HUMBERT for Italian 
kings of this name 
UMBILICAL CORO 18:412 
development, human 6:116 
pregnancy and birth 15: 185 
UMBRA 
sunspots 18:26-27 
UMBRELLA PLANT 18:412 
UMBRIA (Italy) 18:412 
UMW see UNITED MINE WORKERS OF 
AMERICA 
UN see UNITED NATIONS 
UN-AMERICAN ACTIVITIES, HOUSE 
COMMITTEE ON 18:412-413 
Communist Party, U.S.A. 5:139 
Dies, Martin 6:133-134 
Hiss, Alger 9:252 
Hollywood Ten, The 9:272-273 
Nixon, Richard M. 13:345 
radio and television broadcasting 


UNAMUNO, MIGUEL DE 18:413 


395 UNCAS 


UNCAS 18:413 
UNCERTAINTY PRINCIPLE (physics) 
18:413 
determinism 6:108 
Heisenberg, Werner Karl 9:191 
quantum mechanics 15:319, 15:320 
UNCLE REMUS (fictional character) 
see HARRIS, JOEL CHANDLER 
UNCLE SAM 18:413-414 
UNCLE TOM’S CABIN (novel) 18:414 
Slavery 17:117, 17:119 
Stowe, Harriet Beecher 17:385-386 
UNCLE VANYA (play) 
theater, history of the 18:214 
UNCONFORMITY (geology) 18:414 
UNCONSCIOUS (physiology) see 
CONSCIOUSNESS 
UNCONSCIOUS (psychology) 18:414 
consciousness 5:197 
daydream 6:34 
dreams and dreaming 6:235-236 
Hartmann, Eduard von 9:151 
Jung, Carl 10:407 
psychoanalysis 15:263-265 
UNDERDEVELOPED COUNTRIES see 
THIRD WORLD 
UNOERGROUNO RAILROAO 18:414-415 
abolitionists 1:52 
slavery 17:119 
Tubman, Harriet 18:364 
UNDERWATER EXPLORATION see 
DIVING, DEEP-SEA; 
OCEANOGRAPHY; SCUBA DIVING 
UNOERWOOD, OSCAR W. 18:415 
UNOSET, SIGRIO 18:415 
UNEMPLOYMENT see EMPLOYMENT 
AND UNEMPLOYMENT 
UNEMPLOYMENT INSURANCE 18:415 
social security 17:151 
UNESCO see UNITED NATIONS 
EDUCATIONAL, SCIENTIFIC, AND 
CULTURAL ORGANIZATION 
UNGAVA (Canada) 18:415 
UNGULATE 18:415 
teeth 18:148 
UNICEF see UNITED NATIONS 
CHILDREN’S FUND 
UNICORN 19:3 
UNIDENTIFIEO FLYING OBJECT 19:3 
UNIFICATION CHURCH 
Moon, Sun Myung 13:69 
UNIFIEO FIELO THEORY 19:3-4 
fundamental interactions 8:113-114 
fundamental particles 8:116 
Glashow, Sheldon 8:318 
grand unification theories 8:396 
gravitation 8:413-414 
symmetry (physics) 18:78 
Weinberg, Steven 19:315 
UNIFORM 
Air Force, U.S. 1:195 
American Revolution 1:330 
army 2:140- 14] 
Marine Corps, U.S. 12:128, 12:129 
Navy, U.S. 13:226, 13:227 
UNIFORMITARIANISM 19:4 
archaeology 2:81 
catastrophism (geology) 4:184 
geologic time 8:230 
Hutton, James 9:392 
Lyell, Sir Charles 11:410 


UNION, LABOR see LABOR UNION 
UNION COLLEGE 19:4 
UNION ISLANDS see TOKELAU ISLANDS 
UNION JACK 19:4 
flag 7:315, 7:322 
UNION LEAGUES 19:4-5 
UNION PACIFIC RAILROAD see 
TRANSCONTINENTAL RAILROAD 
UNION PARTY 19:5 
UNION SHOP 19:5 
UNION OF SOVIET SOCIALIST 
REPUBLICS 19:5-16 
agriculture 19:8, 9:13 
collective farm 5:89 
kulaks 11:116 
arts 19:11-12 
See also RUSSIAN ART AND 
ARCHITECTURE; subheading 
Russia under specific art forms, 
genres, and movements 
cities 19:11 
See also specific city names 
civil defense 5:3-4 
climate 19:9 
communication 19:14 
Izvestia 10:295 
Pravda 15:175 
dance 
ballet 2:352-353, 6:7-8 
Bolshoi Ballet 3:208-209 
Moiseyev, Igor Aleksandrovich 
13:15 
defense, national 6:58 
armed forces 19:15-16 
chemical and biological warfare 
4:285 
nuclear strategy 13:413-416 
See also subheading rockets and 
missiles below 
demography 19:11 
economic activity 19:12-14 
banking systems 2:374-375 
education 6:346, 19:11 
energy 19:13 
nuclear energy 13:407 
nuclear reactor 13:412 
fishing 19:13 
flag 19:5 
foreign policy 7:401 
Gorbachev, Mikhail 8:362 
Shevardnadze, Eduard 17:40 
See also ARMS CONTROL; COLD 
WAR; subheading defense, 
national above 
forestry 19:13 
government 19:14-16 
communism 5:132-134, 5:138 
glasnost 8:318 
Gorbachev, Mikhail 8:62 
intelligence operations 10:178 
KGB 11:56 
Kremlin 11: JJ 
perestroika 14:308 
socialism 17:158-159 
soviet 17:239 
See also COMMUNISM 
Gulag 9:85 
health 19:11 
health-care systems 9:172 
public health 15:285 
history see RUSSIA/UNION OF SOVIET 


SOCIALIST REPUBLICS, HISTORY 


OF; WORLD WAR |; WORLD WAR 
lI 
housing 9:337 
land and resources 19:8-9 
Kuznetsk Basin 11:121 
petroleum industry 14:346 
languages 19:10 
Slavic languages 17:119-120 
Ural-Altaic languages 19:83-84 
law 19:15 
criminal justice 5:335 
literature see RUSSIAN LITERATURE 
manufacturing 2:199, 19:12-13 
aerospace industry 1:114, 1:115 
map 19:6-7 
mining 2:199 
music see RUSSIAN MUSIC 
people 19:10-12 
Circassians 4:396 
Cossacks 5:281 
Eskimo 7:102-105 
ethnic minorities 7:118 
Slavs 17:121 
Tatar 18:125 
Turks 18:383 
Yakut 20:68 
physical features 
Communism Peak 5:138 
Kamchatka Peninsula 11:8 
Kara Kum 11:21 
Kuril Islands 11:118 
Pripet Marshes 15:232 
Sakhalin 16:252-253 
Stanovoi Range 17:333 
Ural Mountains 19:84-85 
population 15:128 
regions see specific region names 
religion 19:10-11 
See also ORTHODOX CHURCH— 
Russian church 
rivers, lakes, and waterways 19:9- 
10 


Amu Darya 1:354 

Amur River 1:354 

Aral Sea 2:68 

Azov, Sea of 2:316 

Baikal, Lake 2:340 

Dneper River 6:179 

Dnestr River 6:179 

Don River 6:207 

Dvina River, Northern 6:284 

Dvina River, Western 6:284 

Ladoga, Lake 11:138 

Neva River 13:264 

Ob River 14:23 

Onega, Lake 14:92 

Peipus, Lake 14:286 

Syr Darya 18:82-83 

Ural River 19:85 

Volga River 19:227 

White Sea 19:352-353 

Yenisei River 20:78 

rockets and missiles 16:121, 
16:122, 16:123 
science 19:11 
Academy of Sciences of the USSR 


Soviet Socialist Republics see 
specific names 
space programs, national 17:253- 


255 
See also SPACE EXPLORATION ; 
subheading rockets and 
missiles above 
theater 
Meyerhold, Vsevolod Emilievich 
2:321 


Moscow Art Theater 13:94 
Nemirovich-Danchenko, Vladimir 
Ivanovich 13:239 
theater, history of the 18:214 
See also DRAMA—Russian 
literature; THEATER, HISTORY 
OF THE 
trade 19:14 
transportation 19:13-14 
icebreaker 10:15 
railroad 15:377 
Trans-Siberian Railroad 18:315- 
316 


vegetation and animal life 19:10 
UNION OF SPIRITUAL COMMUNITIES OF 
CHRIST see DOUKHOBORS 
UNITARIAN UNIVERSALIST 
ASSOCIATION 19:16 
Unitarianism 19:16 
universalism 19:77 
UNITARIANISM 19:16 
Biddle, John 3:110 
Channing, William Ellery 4:256 
Peabody, Elizabeth 14:276 
Priestley, Joseph 15:215 
Socinianism 17:162 
transcendentalism 18:316, 18:317 
universalism 19:77 
UNITAS, JOHNNY 19:16 
UNITEO ARAB EMIRATES 19:16-18 
Abu Dhabi 1:60 
flag 19:17 
history and government 19:17-18 
land, people, and economy 19:17 
map 19:17 
UNITEO ARAB REPUBLIC 19:18 
Nasser, Gamal Abdel 13:199 
Syria 18:86 
UNITEO AUTO WORKERS 19:18 
automotive industry 2:302 
Reuther, Walter P. 16:6/ 
UNITEO CHURCH OF CHRIST 19:18 
Congregationalism 5:181 
UNITED EMPIRE LOYALISTS see 
LOYALISTS 
UNITED FARM WORKERS OF AMERICA 
see CHAVEZ, CESAR 
UNITEO IRISHMEN, SOCIETY OF 19:18 
Tone, Wolfe 18:285-286 
UNITED KINGOOM 19:18-26 
agriculture 19:25 
army 
Sandhurst, Royal Military 
Academy at 16:281 
arts 19:24 
See also ENGLISH ART AND 
ARCHITECTURE; ENGLISH 
MUSIC; subheading Great 
Britain under specific art forms, 
genres, and movements 
climate 19:22 
Commonwealth of Nations 5:127- 
128 
demography 19:24 


| 


dependencies and associated states 

see specific names, e.g., 
BERMUDA 

economic activity 19:24-25 
Bank of England 2:372-373 
banking systems 2:374 
central bank 4:232 
European Community 7:143 


transportation 19:25 
railroad 15:374, 15:376, 15:377, 
15:379 
vegetation and animal life 19:22 
See also ENGLAND; GREAT BRITAIN, 
HISTORY OF; NORTHERN 
IRELAND; SCOTLAND; WALES 


UNITED METHODIST CHURCH see 


Trusteeship Council 19:28 
World War Il 20:31, 20:42-43 
Young, Andrew 20:84 


UNITED NATIONS CHILDREN’S FUND 


19:30 
agriculture and the food supply 
1:185 


UNITED NATIONS EDUCATIONAL, 


UNITED STATES 397 


city 4:414-415 

See also specific city names 
climate 19:37-38, 19:301 
Coast Guard, U.S. 5:69 

United States Coast Guard 

Academy 19:72-73 

communication 19:42-43 

newspaper 13:316, 13:317 


education 19:24 METHODISM SCIENTIFIC, AND CULTURAL congress see CONGRESS OF THE 
See also BRITISH EDUCATION; UNITED MINE WORKERS OF AMERICA ORGANIZATION 19:30 UNITED STATES; CONTINENTAL 
ENGLAND—education 19:27 UNITED NEGRO COLLEGE FUND 19:30 CONGRESS 
Falkland Islands 7:201 Lewis, John L. 11:262 UNITED PRESBYTERIAN CHURCH see constitution see CONSTITUTION OF 
flag 7:315, 7:322, 19:19 UNITED NATIONS 19:27-30 PRESBYTERIANISM THE UNITED STATES 
Union Jack 19:4 Arab-Israeli Wars 2:57-59 UNITED PRESS INTERNATIONAL see consumer protection 5:225-226 
Gibraltar 8:300-301 Bretton Woods Conference 3:299 PRESS AGENCIES AND cooking 5:238 
government and politics 19:25-26 Bunche, Ralph 3:373 SYNDICATES copyright 5:250-251 
Conservative parties 5:201 Cambodia 4:49 UNITED PROVINCES OF CENTRAL court 5:304-305 
exchequer 7:167 chemical and biological warfare AMERICA see CENTRAL court of claims 5:306 
intelligence operations 10:178 4:285 AMERICAN FEDERATION district court 6:172 
Labour party 11:134 civil rights 5:7 UNITED SERVICE ORGANIZATIONS See also SUPREME COURT OF THE 
Liberal parties 11:267 disarmament 6:159 19:30 UNITED STATES 
Parliament 14:251-252 Dumbarton Oaks 6:265 UNITED STATES 19:30-46 crime 5:331, 5:332 
prime minister 15:221 Economic and Social Council 19:28 agriculture 19:39-40, 19:41, 19:43 criminal justice 5:334-335 
Privy Council 15:236-237 flag 7:326 Agricultural Adjustment prison 15:233 


Tory party 18:298-299 
health 19:24 
health-care systems 9:172 
National Health Service 13:204 
public health 15:285 
history see GREAT BRITAIN, HISTORY 
OF 
housing 9:337 
new towns 13:293 
labor union 
Trades Union Congress 18:313 
land and resources 19:19-22 
languages 19:23 
English language 7:56 
legal system 
common law 5:125-127 
court 5:305 
criminal justice 5:335 
habeas corpus 9:100 
Inns of Court 10:160-161 
literature see ENGLISH LITERATURE; 
SCOTTISH LITERATURE; WELSH 
LITERATURE 
manufacturing 19:24-25 
map 19:20 
music see ENGLISH MUSIC 
navy 13:225, 13:226 
Northern Ireland 13:385-386 
people 19:22-24 
political parties see subheading 
government and politics above 
religion 19:23-24 
See also ANGLICAN COMMUNION; 
ENGLAND, CHURCH OF; 
NONCONFORMISTS 
rivers, lakes, and waterways 19:22 
Humber, River 9:372 
Severn, River 16:414 
Thames, River 18:207 
social security 17:151 
sports see ENGLAND—-sports; 
SCOTLAND—sports 
theater see ENGLAND—theater; 
THEATER, HISTORY OF 
titles of nobility and honor 18:268- 
269 
trade 19:25 


Food and Agriculture Organization 
7:382-383 
General Agreement on Tariffs and 
Trade 8:100-201 
General Assembly 19:27-28 
genocide 8:220 
Gulf war 9:86 
International Atomic Energy Agency 
10:189 
International Court of Justice 
10:189-190, 19:28 
International Finance Corporation 
10:190 
Kirkpatrick, Jeane 11:78 
Korean War 11:103-107 
League of Nations 11:216-217 
modern architecture 13:5 
nutritional-deficiency diseases 
14:17 
Palestine 14:207 
Palestine Liberation Organization 
14:207-208 
peacekeeping forces 19:29-30 
Postal Union, Universal 15:150 
Refugees, Office of the United 
Nations High Commissioner for 
16:9 
right of asylum 16:94 
Roosevelt, Eleanor 16:166 
seas, freedom of the 16:375 
Secretariat 19:28 
secretaries-general 19:28 
Hammarskjold, Dag 9:122 
Lie, Trygve Halvdan 11:279 
Pérez de Cuéllar, Javier 14:308 
Thant, U 18:208 
Waldheim, Kurt 19:243 
Security Council 19:27, 19:28 
slavery 17:119 
space law 17:250 
specialized agencies 19:28-29 
See also specific agency names 
Stettinius, Edward Reilly, Jr. 17:366 
technology 18:140 
Third World 18:228-229 
torture 18:298 
trust territory 18:359-360 


Administration 1:175 
agricultural extension service 


cotton 5:296-297 
farms and farming 7:212, 7:213- 
25 
sheep 17:30 
tobacco 18:273 
air force 1:194-197 
rank, military (table) 15:386 
special forces 17:290 
Strategic Air Command 17:388 
uniform 1:195 
United States Air Force Academy 
19:72 
WAF 19:238 
archaeology 
North American archaeology 
13:370-373 
salvage archaeology 16:263 
See also as subheading under 
specific state names 
architecture see AMERICAN ART AND 
ARCHITECTURE 
Arlington National Cemetery 2:129 
army 2:139-140 
artillery 2:176, 2:177 
conscientious objector 5:197 
conscription 5:197-198 
Engineers, Corps of 7:42 
general staff 8:201 
militia 12:358 
National Guard 13:204 
rank, military (table) 15:386 
Reserve Officers Training Corps 
16:53 
special forces 17:290 
uniform 2: 140-141 
United States Military Academy 
19:73-74 
WAC 19:238 
art see AMERICAN ART AND 
ARCHITECTURE 
cabinet see EXECUTIVE BRANCH 
censorship 4:225-227 
citizenship 4:407-408 
naturalization 13:215 


dance 6:6-7, 6:8 
Charleston 4:271-272 
defense, national 
antiballistic missile 2:23 
chemical and biological warfare 
4:285 
civil defense 5:3, 5:4 
nuclear strategy 13:413-415 
See also subheadings air force, 
army above; subheadings 
Marine Corps, U.S., navy below 
demography 19:42, 19:43 
departments, agencies, and 
commissions see specific 
names 
economic activity 19:43-44 
advertising 1:101-104 
antitrust laws 2:36 
consumer price index 5:225 
gross national product 9:58 
savings industry 16:316 
See also specific industry names, 
e.g., AUTOMOTIVE INDUSTRY 
education see UNITED STATES, 
EDUCATION IN THE 
election see ELECTION; 
PRESIDENTIAL ELECTIONS; 
subheading political parties 
below 
energy 19:40 
nuclear energy 13:406-407 
Nuclear Regulatory Commission 
13:412-413 
power, generation and 
transmission of 15:168-171 
fishing industry 7:310 
flag 7:323, 7:330, 19:31 
federal government flags 7:329 
Pledge of Allegiance 15:68 
Ross, Betsy 16:175 
state flags 7:327-328 
foreign policy 7:400-402 
foreign aid 7:399-400 
treaty 18:331 
See also ARMS CONTROL; COLD 
WAR; as subheading under 
UNITED STATES, HISTORY OF 


396 UNITED STATES 


THE 
forests 19:40, 19:43 
geologic structure 19:36-37 
government 19:45-46 
budget 3:35/7 
bureaucracy 3:378 
civil service 5:8 
executive branch see PRESIDENT 
OF THE UNITED STATES 
finance, state and local 7:276 
flags 7:329 
government regulation 8:382-384 
insurance 10:173 
intelligence operations 10:177- 
178 


municipal government 13:128- 


separation of powers 16:402 
special-interest groups 17:290- 
291 
See also subheading political 
parties below 
health 19:42 
AIDS 1:187-190 
birth control 3:151-152 
health-care systems 9:170-172 
medicine 12:223-228 
mental retardation 12:263-264 
public health 15:285 
historic preservation 9:253-254 


history see UNITED STATES, HISTORY 


OF THE 
holiday 9:271 
See also specific holiday names 
housing 9:334-337 
homelessness 9:279 
labor union 11:130-134 
union membership (table) 11:133 
land and resources 19:34-39 
petroleum industry 14:346-351 
language 
English language 7:56 
law 
common law 5:125-127 
See also subheading court above; 
subjects of specific laws, e.g., 
ABORTION 
Library of Congress 11:274 
literature see AMERICAN 
LITERATURE 
maps 19:32-33, 19:37, 19:39, 
19:40, 19:43 
Marine Corps, U.S. 12:127-129 
rank, military (table) 15:386 
uniform 12:128, 12:129 
medals and decorations 12:217, 
12:218, 12:220 
mineral production 19:40 
motto 
e pluribus unum 6:288 
music see AMERICAN MUSIC 
national anthem 
“Star-Spangled Banner, The” 
17:339 
national symbols 
eagle 6:288-289 
Uncle Sam 18:413-414 
navy 13:225-228 
aircraft carrier 1:205-206 
Dewey, George 6:118 
Leahy, William Daniel 11:217 


naval vessels 13:219-221 
Porter (family) 15:136 
rank, military (table) 15:386 
Rickover, Hyman 16:89 
Rodgers (family) 16:132-133 
Seabees 16:371 
semaphore 16:392, 16:393 
Shore Patrol 17:57 
Sims, William Sowden 17:86-87 
special forces 17:290 
uniform 13:226, 13:227 
United States Merchant Marine 
Academy 19:73 
United States Naval Academy 
19:74 
United States Naval Observatory 
19:74 
Waves 19:294 
North America 13:361-370 
people 19:41-43 
African Americans 1:143-151 
Asian Americans 2:208-210 
census 4:227 
Chicano 4:312-313 
Eskimo 7:102-105 
ethnic minorities 7:118, 7:119 
Hispanic Americans 9:250-252 
immigration 10:48-50 
population 15:128 
See also INDIANS, AMERICAN 
physical features 
Allegheny Mountains 1:274 
Appalachian Mountains 2:49-50 
Blue Ridge Mountains 3:184 
Continental Divide 5:227 
Great Basin 9:3 
Great Plains 9:15 
Great Smoky Mountains 9:16 
Ozark Mountains 14:169 
Piedmont Plateau 15:7 
Rocky Mountains 16: 128-129 
political parties 15:98-100 
patronage 14:268 
political convention 15:97-98 
See also specific party names, 
e.g., DEMOCRATIC PARTY 
pollution, environmental 
acid rain 1:74-75 
postal services 15:149-150 
poverty 15:165-167 
president see PRESIDENT OF THE 
UNITED STATES; specific 
personal names 
presidential elections see 
PRESIDENTIAL ELECTIONS: 
specific personal names 
regions see specific regions 
religion 19:42 
rivers, lakes, and waterways 19:38 
canal 4:91, 4:93 
Erie, Lake 7:93 
Great Lakes 9:14 
Huron, Lake 9:386-387 
Intracoastal Waterway 10:201 
Mead, Lake 12:209 
Michigan, Lake 12:333-334 
Mississippi River 12:401-402 
Missouri River 12:408-409 
Monongahela River 13:43 
Ohio River 14:68 
Ontario, Lake 14:99 


Potomac River 15:155 
Red River 15:410 
Rio Grande 16:99 
Sault Sainte Marie Canals 16:312 
Snake River 17:140 
Superior, Lake 18:29 
Tahoe, Lake 18:95 
Tennessee River 18:179 
Wabash River 19:238 
Yellowstone River 20:75 
See also as Subheading under 
specific state names 
rockets and missiles 16:121-126 
seal, official 
Great Seal of the United States 
9:16 


social and welfare services 
social security 17:151-152 
See also SOCIAL AND WELFARE 
SERVICES; SOCIAL WORK 
Space programs, national 17:254, 
17:255-258 
See also ASTRONAUT; SPACE 
EXPLORATION; SPACE SHUTTLE; 
SPACE TELESCOPE; SPACELAB; 
subheading rockets and 
missiles above 
States 
flags 7:327-328 
See also STATE RIGHTS; specific 
state names 
Supreme Court see SUPREME COURT 
OF THE UNITED STATES 
taxation 18:127-128 
income tax 10:66-67 
Tax Court, U.S. 18:127 
technology 18:140 
See also specific technology 
headings, e.g., COMPUTER 
territories and possessions 19:74-75 
flags 7:326 
See also specific names 
theater 
acting 1:79, 1:80 
Actors Studio 1:82 
American National Theater and 
Academy 1:325 
Barrymore (family) 2:394 
Belasco, David 3:50-5/ 
Booth (family) 3:228 
Cohan, George M. 5:82 
Dunlap, William 6:268 
Group Theatre, The 9:62 
Jones, Margo 10:387 
Living Theatre 11:327 
Papp, Joseph 14:231 
repertory theater 16:39 
theater, history of the 18:213-215 
Yiddish theater 20:80 
See also DRAMA—American 
literature; THEATER, HISTORY 
OF THE; specific personal 
names 
tourism 18:303 
trade 
international trade 10:194 
Shipping 17:52 
transportation 18:325-327, 19:44- 
45 


Interstate Commerce Commission 
10:195 


transcontinental railroad 18:317 
Transportation, U.S. Department 
of 18:328 
See also AUTOMOTIVE INDUSTRY; 
AVIATION INDUSTRY; RAILROAD; 
ROADS AND HIGHWAYS 
vegetation 19:38-39 
vice-president see VICE-PRESIDENT 
OF THE UNITED STATES 
water supply 19:40 
dam 5:413 
wine 19:383-385 
women in society 19:405, 19:406 
UNITED STATES, EDUCATION IN THE 
19:46-48 
academic freedom 1:62 
academy 1:64 
accreditation of schools and 
colleges 1:72 
adult education 1:100-101 
advanced placement program 1:101 
African Americans 1:146, 1:148, 
1:150 


American Federation of Teachers 
1:312 
American music 1:322, 1:323-324 
bilingual education 3:113-114 
black colleges 3:160 
coeducation 5:78 
community and junior colleges 
5:139 
compensatory education 5:143 
computers in education 5:164-165 
creationism 5:323 
curriculum 5:376-377 
degree, academic 6:61 
education 6:344, 6:345 
Elementary and Secondary 
Education Act of 1965 6:412 
fraternities and sororities 8:47 
freedom of religion 8:56 
graduate education 8:388 
Great Books Program 9:4 
honor system 9:290 
Indian schools, American 10:93 
Institute for Advanced Study 10:171 
integration, racial 10:175 
Arkansas 2:128 
Brown v. Board of Education of 
Topeka, Kansas 3:333 
busing, school 3:398-399 
land-grant colleges 11:153-154 
leaders see EDUCATION—leaders 
lyceum 11:410 
mathematics, education in 12:185 
medicine, education in 12:228-229 
middle schools and junior high 
schools 12:350 
National Educational Association 
13:203 
National Honor Society 13:204-205 
Parents and Teachers, National 
Congress of 14:243 
preschool education 15:201-202 
primary education 15:216-217 
private schools 15:235-236 
progressive education 15:240-241 
Reserve Officers Training Corps 
16:53 
scholarships, fellowships, and loans 
16:337-338 
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National Merit Scholarships 
13:205 
science, education in 16:347-348 
secondary education 16:378-379 
sex education 17:6 
social studies education 17:153 
special education 17:289 
blind, education of the 3:175 
deaf, education of the 6:42 
mental retardation 12:263-264 
Supreme Court of the United States 
19:47 
teaching 18:134-137 
Teachers College, Columbia 
University 18:134 
technical education 18:139 
United States 19:42 
United States Student Association 
19:75 
university 19:79-80 
open admission 14:100 
vocational education 19:224-225 
young people 20:86 
UNITEO STATES, HISTORY OF THE 
19:48-72 
abolitionists 1:51-52 
African Americans see AFRICAN 
AMERICANS 
agriculture, history of 1:178-180 
Albany Congress 1:234 
Alien and Sedition Acts 1:270 
American Revolution see AMERICAN 
REVOLUTION 
Annapolis Convention 1:414 
Anti-Federalists 2:28 
architecture 1:299- 300 
Arlington National Cemetery 2:129 
arms control 2:135-136 
Articles of Confederation 2:173-174 
Asia 2:204, 2:207, 2:208 
Atlantic Charter 2:238 
Bacon’s Rebellion 2:328 
Bay of Pigs invasion 3:14 
Beecher (family) 3:38 
Bicentennial, U.S. 3:107 
Blair (family) 3:169 
Bryan, William Jennings 3:343-344 
Burr, Aaron 3:389-390 
calligraphy 4:40 
Capitol of the United States 4: 119 
Chesapeake (ship) 4:303 
Chinese Exclusion Acts 4:356-357 
civil rights 5:6-7 
Civil Rights Acts 5:7-8 
Civil War see CIVIL WAR, U.S. 
Clay, Henry 5:39-40 
clothing industry 5:56-57 
cold war 5:84-86 
colonial styles in North America 
5: 96-99 
common law 5:126-127 
communism see COLD WAR; 
COMMUNISM; COMMUNIST 
PARTY, U.S.A. 
Compromise of 1850 5:144 
Confederate States of America 
5:172-174 
conservation 5:198-200 
conservatism 5:201 
counterculture 5:301 
cowboy 5:309-310 


Coxey’s Army 5:311 

Cuban Missile Crisis 5:364 

Declaration of Independence 6:50- 
52 


democracy 6:73, 6:74 
Democratic party 6: 75-79 
Depression of the 1930s 6:93-95, 
19:65 
District of Columbia 6:17J 
dollar 6:196 
Donner party 6:210 
du Pont (family) 6:255 
Dust Bowl 6:276 
Embargo Act 7:17 
environmental movements 7:75-76 
Episcopal church 7:84-85 
exploration and settlement 19:48-50 
maps 18:49, 18:57, 18:58 
See also EXPLORATION—North 
America; FRONTIER; SPACE 
EXPLORATION; specific 
expeditions, personal, and state 
names 
Fair Deal 7:198 
Federalist party 7:230-231 
feminism 7:236 
flags 7:316 
foreign policy 
Acheson, Dean 1:73-74 
Adams, John Quincy 1:88-89 
Anzus Treaty 2:39 
foreign aid 7:399-400 
Good Neighbor Policy 8:360 
isolationism 10:261 
Kissinger, Henry A. 11:79-80 
Lodge (family) 11:341 
Manifest Destiny 12:95 
Monroe Doctrine 13:48-49 
Nixon, Richard M. 13:346 
Open Door Policy 14:100-101 
Truman, Harry S. 18:355-356, 
18:357 
Franklin, Benjamin 8:42-44 
French and Indian Wars see FRENCH 
AND INDIAN WARS 
frontier 8:96-100 
Gallatin, Albert 8:149 
Gilded Age 8:305, 19:61-62 
gold rush 8:345 
government regulation 8:383 
Gulf war see GULF WAR 
Hamilton, Alexander 9:120-121 
historians 
Allen, Frederick Lewis 1:275 
Bancroft, George 2:366-367 
Barzun, Jacques 2:397 
Beard, Charles A. 3:22 
Commager, Henry Steele 5:123 
Durant, Will and Ariel 6:271 
Franklin, John Hope 8:44 
Handlin, Oscar 9:129 
McMaster, John Bach 12:27 
Morison, Samuel Eliot 13:79 
Nevins, Allan 13:269 
Parkman, Francis 14:250-251 
Prescott, William H. 15:202-203 
Schlesinger, Arthur M. 16:333 
Schlesinger, Arthur M., Jr. 16:333 
Turner, Frederick Jackson 18:384 
Woodward, C. Vann 19:413 
Homestead Act 9:281 


hotel 9:321-322 

hydrogen bomb 9:403-404 

indentured service 10:68 

Indian Wars 10:94-96 

Indians, American see INDIANS, 
AMERICAN 

Industrial Revolution 10:141 

lran-contra affair 10:221-222 

Jay’s Treaty 10:336 

Jefferson, Thomas 10:339-342 

Jews 10:359, 10:360, 10:361 

Kissinger, Henry A. 11:79-80 

Korean War see KOREAN WAR 

La Follette, Robert M. 11:124-125 

liberalism 11:268 

Louisiana Purchase 11:380 

manufacturing, history of 12:108- 
109 


Mayflower (ship) 12:205-206 
metric system 12:302 
Mexican War see MEXICAN WAR 
Missouri Compromise 12:408 
Morgenthau (family) 13:79 
neutrality 13:263 
New Deal 13:273 
Federal Theatre Project 7:230 
newspaper 13:317 
Nicaragua 13:324 
Northwest Territory 13:390 
nullification 14:3 
Oregon Question 14:127-128 
San Juan Boundary Dispute 
16:276 
Ostend Manifesto 14:149 
Panama Canal 
Bunau-Varilla, Philippe Jean 
3:373 
Perry, Matthew Calbraith 14:318- 
sig 


Pickering, Timothy 15:5-6 
Pinckney (family) 15:16 
Platt Amendment 15:66 
Progressive Era 19:62 
Progressive party 15:241 
prohibition 15:241-242 
temperance movement 18:166 
publishing 15:285-286 
Pueblo Incident 15:289 
Puritanism 15:303 
race riots 15:343 
railroad 15:374-375 
locomotive 11:338-340 


transcontinental railroad 18:317 
Reconstruction 15:406-407, 19:60- 
61 


Schurz, Carl 16:343 

Secret Service 16:379 

slavery 17:116-117, 17:119 

smuggling 17:133 

social work 17:155-156 

socialism 17:159-160 

Spanish-American War see 
SPANISH-AMERICAN WAR 

suffrage, women’s 18:5-6 

Taft, William Howard 18:92-94 

tariff acts 18:118-119 

Taylor, Zachary 18:130-131 

Teapot Dome 18:138 

Tocqueville, Alexis de 18:274-275 

transcendentalism 18:316-317 

treaty 18:331 


Tripolitan War 18:343 
urban planning 19:91-92 
Van Buren, Martin 19:114-115 
Vietnam War see VIETNAM WAR 
War of 1812 see WAR OF 1812 
Washington, George 19:270-272 
Watergate 19:70-71, 19:288-289 
Webster, Daniel 19:308 
Webster-Ashburton Treaty 19:309 
Whig party 19:345-346 
Whiskey Rebellion 19:348 
XYZ Affair 20:66-67 
Yazoo Land Fraud 20:72 
See also subheading history under 
specific state names; other 
specific personal names 
UNITEO STATES AIR FORCE ACADEMY 
19:72 
UNITEO STATES COAST GUARO 
ACADEMY 19:72-73 
UNITED STATES GEOLOGICAL SURVEY 
19:73 
Powell, John Wesley 15:167 
UNITEO STATES MERCHANT MARINE 
ACAOEMY 19:73 
UNITEO STATES MILITARY ACADEMY 
19:73-74 
UNITEO STATES NAVAL ACAOEMY 
19:74 


UNITEO STATES NAVAL OBSERVATORY 
19:74 
UNITED STATES OUTLYING 
TERRITORIES 19:74-75 
UNITEO STATES STUOENT 
ASSOCIATION 19:75 
UNITED STATES TRUST TERRITORY OF 
THE PACIFIC ISLANDS see 
PACIFIC ISLANDS, TRUST 
TERRITORY OF THE 
UNITED STATES WEATHER BUREAU see 
NATIONAL WEATHER SERVICE 
UNITEO STEELWORKERS OF AMERICA 
19:75 
Abel, |. W. 1:48 
UNITED WAY OF AMERICA see FUND- 
RAISING 
UNITIES (literature) 
narrative and dramatic devices 
13:196 
UNITS, PHYSICAL 19:75-77 
electromagnetic units 6:400 
mass (physics) 12:168 
measurement 12:211-214 
metric system 12:301-302 
ohm 14:68 
UNIVAC 19:77 
computer 5:147 
computer industry 5:159 
Mauchly, John William 12:193 
UNIVERSAL COORDINATED TIME 
time (duration) 18:257 
UNIVERSAL LANGUAGE see 
LANGUAGES, ARTIFICIAL 
UNIVERSAL NEGRO IMPROVEMENT 
ASSOCIATION 
black nationalism 3:164 
UNIVERSAL POSTAL UNION see POSTAL 
UNION, UNIVERSAL 
UNIVERSAL PRODUCT CODE 
food industry 7:385 
UNIVERSAL TIME see TIME 


400 UNIVERSAL WILL 
UNIVERSAL WILL UNTOUCHABLES 19:81 Hippodamus of Miletus 9:248 URSA MINOR see LITTLE DIPPER 
Schopenhauer, Arthur 16:340 caste 4:171 housing 9:334 URSUA, PEORO DE 19:95 
UNIVERSALISM 19:77 Gandhi, Mahatma 8:162 India URSULA, SAINT 19:95 
Brown, Olympia 3:332-333 UPANISHAOS (sacred text) 19:81 Chandigarh (India) 4:253 URUGUAY 19:95-97 
Murray, John 13:134 transmigration of souls 18:322 inner city 10:159 arts 19:95-95 
UNIVERSALS 19:77 Vedanta 19:131 Japan See also specific art forms 


Abelard, Peter 1:48-49 
nominalism 13:354-355 
Socrates 17:167 
William of Occam 19:366 
UNIVERSE 19:77-78 
See also COSMOLOGY (astronomy) 
UNIVERSITY 19:78-80 
academic freedom 1:62 
accreditation of schools and 
colleges 1:72 
adult education 1:100-101 
advanced placement program 1:101 
athletics 
National Collegiate Athletic 
Association 13:202 
black colleges 1:150, 3:160 
British education 3:316 
coeducation 5:78 
curriculum 5:377 
deaf, education of the 6:43 
degree, academic 6:60 
education 6:343, 6:345 
educational measurement and 
testing 6:347-348 
football 7:390-392 
fraternities and sororities 8:47 
Germany 8:271 
graduate education 8:388-389 
Great Books Program 9:4 
Greece, ancient 
Academy 1:64 
history 19:78-79 
honor system 9:290 
Ivy League 10:295 
land-grant colleges 11:153-154 
library 11:271, 11:272, 11:273 
open admission 14:100 
professional and educational 
organizations 
American Association of 
University Professors 1:310 
American Association of 
University Women 1:310 
Phi Beta Kappa 14:361 
scholarships, fellowships, and loans 
16:337-338 
science, education in 16:347 
Seven Sisters Colleges 16:410-411 
student movements 17:403 
United States 19:79-80 
United States, education in the 
19:47 
United States Student Association 
19:75 
See also specific university names 
UNIVERSITY OF CALIFORNIA. BAKKE 
19:80 
Supreme Court of the United States 
18:34-35 
UNIVERSITY WITS (literary group) 
drama 6:229 
English literature 7:59 
Marlowe, Christopher 12:133 
UNKNOWN SOLOIER 19:81 
UNSER (family) 19:81 


Vedas 19:131-132 
UPAS TREE 19:81 
UPDIKE, JOHN 19:81-82 
UPI see PRESS AGENCIES AND 
SYNDICATES 
UPJOHN, RICHARO 19:82 
American art and architecture 
1:300, 1:301 
UPPER VOLTA see BURKINA FASO 
UPPSALA (Sweden) 19:82 
UPWELLING, OCEANIC 19:82 
UR (Iraq) 19:82-83 
gaming board 8:158 
Ur-Nammu, King of Ur 19:83 
Woolley, Sir Leonard 19:415 
UR-NAMMU, KING OF UR 19:83 
Mesopotamia 12:278 
URAL-ALTAIC LANGUAGES 19:83-84 
Chinese language 4:357-358 
Finland 7:279 
Japanese language 10:330 
URAL MOUNTAINS 19:84-85 
URAL RIVER 19:85 
URALIC LANGUAGES see URAL-ALTAIC 
LANGUAGES 
URANIBORG OBSERVATORY see 
BRAHE, TYCHO 
URANIUM 19:85-86 
actinide series 1:80 
atomic bomb 2:252 
breeder reactor 3:296 
fission, nuclear 7:312 
radioactivity 15:364 
radiometric age-dating 15:370 
radium 15:371-372 
transuranium elements 18:328 
URANUS (astronomy) 19:86-88 
Herschel, Sir William 9:225, 9:226 


satellites and rings (table) 19:87-88 


Miranda 12:392 
solar system 17:178, 17:179 
uranium 19:85 
URANUS (mythology) 19:88 
giants 8:297-298 
Titans (mythology) 18:266 
URARTIAN LANGUAGE 
languages, extinct 11:168 
URARTU 19:88 
URBAN, JOSEPH 19:88 
URBAN ANTHROPOLOGY 19:88 
African Americans 1:148-149 
URBAN CLIMATE 19:88-89 
URBAN LEAGUE, NATIONAL 19:89 
Jordan, Vernon 10:393 
Young, Whitney M., Jr. 20:85 
URBAN PLANNING 19:89-92 
city 4:414-415 
France 
Haussmann, Georges Eugéne, 
Baron 9:156 
garden city 8:168 
Great Britain 
Geddes, Sir Patrick 8:189 
Nash, John 13:197 
Greece, ancient 


Tange, Kenzo 18:105-106 
megalopolis 12:242-243 
modern architecture 13:4 
municipal government 13:129 
Netherlands 

Dutch art and architecture 6:278 
new towns 13:293 
United States 

American art and architecture 

1:299 

Burnham, Daniel Hudson 3:388 

L’Enfant, Pierre Charles 11:239 

Mumford, Lewis 13:125-126 

Wright, Henry 20:48 
zoning 20:120 

URBAN RENEWAL see CITY; URBAN 
PLANNING 
URBAN II, POPE 19:92 
Crusades 5:351-352 
URBAN VI, POPE 19:92 
Schism, Great 16:330-331 
URBAN Vill, POPE 19:92 
Galileo Galilei 8:149 
URDU LANGUAGE see INDO-IRANIAN 
LANGUAGES 
UREA 19:92 
amide 1:340 
excretory system 7:168 
urine 19:93 
UREMIA 19:93 
urogenital diseases 19:94 
URETER see EXCRETORY SYSTEM 
URETHRA see EXCRETORY SYSTEM 
UREY, HAROLO CLAYTON 19:93 
URIC ACIO 19:93 
excretory system 7:169 
gout 8:379-380 
arthritis 2:167 
URINARY-TRACT DISEASES see 
UROGENITAL DISEASES 
URINE 19:93 
bed-wetting 3:31 
bladder, urinary 3:168 
diuretic drugs 6:172 
excretory system 7:167-168 
human body 9:367 
kidney disease 11:62 
kidney stone 11:62 
kidneys 11:62, 11:63-64 
urea 19:92 
URIS, LEON 19:93 
URMIA, LAKE 19:94 
URNFIELD CULTURE 
Hallstatt 9:116-117 
UROCHORDATA see TUNICATE 
UROGENITAL OISEASES 19:94 
cervicitis 4:239 
cystitis 5:392 
kidney disease 11:61-62 
kidney stone 11:62 
venereal disease 19:140-141 
URQUIZA, JUSTO JOSE OE 19:94-95 
URSA MAJOR 
big bang theory 3:112 
See also BIG DIPPER 


economic activity 19:96 
education and health 19:95-96 
flag 19:96 
government and history 19:96-97 
history 
Artigas, José Gervasio 2:176 
Lavalleja, Juan Antonio 11:201 
Rivera, Fructuoso 16:104 
Terra, Gabriel 18:189 
land and resources 19:95 
map 19:95 
people 19:95-96 
Triple Alliance, War of the 18:343 
URUGUAY RIVER 19:97 
URUK (Iraq) 19:97 
cuneiform 5:372 
U.S. INFORMATION AGENCY 19:97 
Voice of America 19:225 
U.S. OPEN see GOLF 
U.S.A. (novel) 19:98 
USHUAIA (Argentina) 19:98 
USMAN OAN FOOIO 19:98 
USO see UNITED SERVICE 
ORGANIZATIONS 
USSHER, JAMES 19:98 
USSR see UNION OF SOVIET SOCIALIST 
REPUBLICS; RUSSIA/UNION OF 
SOVIET SOCIALIST REPUBLICS, 
HISTORY OF 
USTINOV, PETER 19:98 
USURY 19:98 
interest 10:179 
USWA see UNITED STEELWORKERS OF 
AMERICA 
UTAH 19:98-103 
cities 19:101 
See also specific city names 
economic activity 19:102 
education and culture 19:101 
flag 19:99 
government and politics 19:102 
historic sites and recreational areas 
19: 101-102 
Danger Cave 6:11 
history 19:102-103 
Mormonism 12:80-81 
Mountain Meadows Massacre 
13:113 
Young, Brigham 20:84 
land and resources 19:98-99, 
19:101 
map 19:100 
people 19:101-102 
physical features 
Bonneville Salt Flats 3:217 
Monument Valley 13:64 
rivers and lakes 19:99 
Great Salt Lake 9:15-16 
seal, state 19:99 
vegetation and animal life 19:99, 
19:101 
UTAMARDO 19:103 
UTE (American Indians) 19:103 
UTERUS see PREGNANCY AND BIRTH; 
REPRODUCTIVE SYSTEM, 
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HUMAN 
UTICA (New York) 19:103 
UTILITARIANISM 19:103-104 
Bentham, Jeremy 3:76 
ethics 7:114, 7:115 
Mill, James 12:361 
Mill, John Stuart 12:361 
Sidgwick, Henry 17:68 
UTILITY, PUBLIC see PUBLIC UTILITY 
UTOPIA (book) 
More, Saint Thomas 13:76 
utopias 19:104 
UTOPIAS 19:104 
Bellamy, Edward 3:62 
Brook Farm 3:327 
Butler, Samuel (1835-1902) 3:400 
Cabet, Etienne 4:4 
communal living 5:128 
communism, early forms of 5:132 
garden city 8:168 
New Harmony (Indiana) 13:280 
Noyes, John Humphrey 13:405 
Oneida Community 14:92 
Owen, Robert 14:161 
science fiction 16:348 
Shangri-La 17:22 
socialism 17:156, 17:160 
transcendentalism 18:317 
UTRECHT (Netherlands) 19:104 
UTRECHT, PEACE OF see SPANISH 
SUCCESSION, WAR OF THE 
UTRECHT PSALTER 
Carolingian art and architecture 
4:148 
UTRILLD, MAURICE 19:104-105 
Valadon, Suzanne 19:108 
UTTAR PRADESH (India) 19:105 
UXMAL (Mexico) 19:105 
UZBEKISTAN (USSR) 19:105-106 


Vv 


V (letter) 19:106 
V-1 19:106 
rockets and missiles 16:121 
World War Il 20:37 
V-2 19:106 
rockets and missiles 16: 120, 
16:121, 16:122 
World War Il 20:37 
V-E OAY ANO V-J DAY 19:106-107 
VACCINATION 19:107 
antitoxin 2:35-36 
cowpox 5:311 
diseases, childhood 6:163 
immunity (biology) 10:51 
influenza 10:152 
medicine, history of 12:234 
Pasteur, Louis 14:264 
poliomyelitis 15:95 
public health 15:284-285 
rabies 15:339 
Salk, Jonas 16:258 
smallpox 17:126 ~ 
Jenner, Edward 10:344 
vaccinia 19:107 
virus 19:217 
whooping cough 19:356 
VACCINIA 19:107 
cowpox 5:311 


vaccination 19:107 
VACUUM 19:107-108 
cryogenics 5:355 
Guericke, Otto von 9:76 
VACUUM CLEANER 19:108 
VACUUM TUBE see ELECTRON TUBE 
VADUZ (Liechtenstein) 19:108 
VAGINA 
leukorrhea 11:258 
reproductive system, human 16:44 
sexual intercourse 17:12-13 
venereal disease 19:140 
VAGRANCY 19:108 
VAIONT DAM 19:108 
VALADON, SUZANNE 19:108 
VALDEZ (Alaska) 19:108 
VALDIVIA, PEDRO DE 19.108 
VALENCE 19:108-109 
organic chemistry 14:132 
VALENCIA (city in Spain) 19:109 
VALENCIA (city in Venezuela) 19:109 
VALENCIA (region in Spain) 19:109 
VALENS, ROMAN EMPEROR IN THE 
EAST 19:109 
VALENTINE, SAINT 19:109 
VALENTINIAN 1, ROMAN EMPERDR IN 
THE WEST 19:109-110 
VALENTINIAN 11, ROMAN EMPEROR IN 
THE WEST 19:110 
VALENTINIAN 111, ROMAN EMPERDR IN 
THE WEST 19:110 
VALENTINO, RUDOLPH 19:110 
film, history of 7:268 
VALENTINUS 19:110 
VALERA, EAMON DE see DE VALERA, 
EAMON 
VALERY, PAUL 19:110-111 
VALHALLA 19:111 
Asgard 2:181 
VALIUM 19:111 
VALKYRIES 19:111 
Brunhild 3:340 
VALLADOLID (Spain) 19:111 
VALLANDIGHAM, CLEMENT L. 19:11] 
copperheads 5:249 
VALLAYER-COSTER, ANNE 19:111 
VALLE O’AOSTA (Italy) 19:111 
VALLEJD (California) 19:112 
VALLEJD, CESAR 19:112 
VALLETTA (Malta) 19:112 
Malta 12:78 
VALLEY 
mountain and valley winds 13:114 
VALLEY FDRGE 19:112 
American Revolution 1:334, 1:335 
VALLEY OF THE KINGS (Egypt) 19:112 
archaeology 2:80 
Tutankhamen, King of Egypt 18:390 
VALLEY OF TEN THDUSAND SMDKES 
(Alaska) 19:112 
Katmai, Mount 11:26 
VALLDNET CAVE 19:112 
VALOIS (dynasty) 19:112-113 
Catherine de Médicis 4:191-192 
Italian Wars 10:278 
Orléans (dynasty) 14:140 
VALOIS, DAME NINETTE DE 19:113 
VALPARAISO (Chile) 19:113 
VALUE, THEORY OF 
Marxism 12:152, 12:153 
VALUE-ADDED TAX 19:113 


Sales tax 16:256 
taxation 18:127 
VALVE 19:113 
hydraulic systems 9:397 
VAMPIRE 19:113 
VAMPIRE BAT see BAT 
VAN, LAKE 19:114 
VAN ALLEN RADIATIDN BELTS 19:114 
magnetohydrodynamics 12:47 
magnetosphere 12:48 
space exploration 17:245 
VAN BUREN, MARTIN 19:114-116 
Hunkers and Barnburners 9:381 
vice-president of the United States 
19:165-166 
VAN DE GRAAFF GENERATOR see 
ACCELERATOR, PARTICLE 
VAN DE VELDE, HENRI 
Art Nouveau 2:164 
VAN DER MEER, SIMON 19:116 
VAN DER WAALS BOND see CHEMICAL 
BOND 
VAN OER WAALS EQUATIDN 19:116 
VAN DER WAALS FORCES see 
INTERMOLECULAR FORCES 
VAN DEVANTER, WILLIS 19:116 
VAN DIEMEN’S LAND see TASMANIA 
VAN DINE, S. S. 19:116 
VAN DONGEN, KEES see DONGEN, KEES 
VAN 
VAN DOREN, CARL 19:116 
VAN DDREN, MARK 19:116 
VAN DYCK, SIR ANTHDNY 19:116-117 
English art and architecture 7:48, 
7:49 
VAN EYCK, JAN see EYCK, JAN VAN 
VAN FLEET, JAMES ALWARD 19:117 
Korean War 11:106 
VAN GOGH, VINCENT 19:117-118 
impressionism (art) 10:59 
portraiture 15:138 
VAN RENSSELAER (family) 19:119 
VAN VECHTEN, CARL 19:119 
VAN VOGT, A. E. 19:119 
VANADIUM 19:119 
VANBRUGH, SIR JDHN 19:119 
VANCE, CYRUS R. 19:120 
VANCE, PHILO (fictional character) 
Van Dine, S. S. 19:116 
VANCDUVER (British Columbia) 19:120 
British Columbia 3:32 
Canada 4:72 
VANCOUVER, GEORGE 19:120-121 
VANCOUVER ISLAND 19:121 
Kwakiutl 11:121-122 
VANDALS 19:121 
Gaiseric, King 8:142 
VANDENBERG, ARTHUR H. 19:121 
VANDENBERG AIR FDRCE BASE 19:121 
VANDERBILT (family) 19:121 
VANDERBILT UNIVERSITY 19:121-122 
VANDERLYN, JOHN 19:122 
VANE, SIR HENRY 19:122 
VANERN, LAKE 19:122 
VANGUARD 19:122 
rockets and missiles 16:122 
VANILLA 19:122-123 
orchid 14:120 
VANIR (Norse deities) 
mythology 13:178-179 
VANITY FAIR (novel) see THACKERAY, 


WILLIAM MAKEPEACE 
VAN’T HOFF, JACDBUS HENRICUS 
19:123 
stereochemistry 17:363 
VANUATU 19:123 
flag 19:123 
VANZETTI, BARTOLOMEO see SACCO 
AND VANZETTI CASE 
VAPOR PRESSURE 19:124 
VARANASI (India) 19:124 
VARANGIANS see RURIK; VIKINGS 
VARDON, HARRY 19:124 
golf 8:353 
VARESE, EDGAR 19:124 
VARGAS, GETULID DDRNELLES 19:124 
VARGAS LLDSA, MARID 19:124 
VARIABLE (mathematics) 19:124-125 
random variable 15:384 
VARIABLE STAR 19:125 
Leavitt, Henrietta Swan 11:222 
nova 13:398 
star 17:334 
VARIATIDNS (music) 19:125 
ground bass 9:59 
VARICOSE VEIN 19:126 
cardiovascular diseases 4:133 
VARLEY, FREDERICK 19:126 
VARNA (Bulgaria) 19:126 
VARNISH 19:126 
VARRD 19:126 ; 
VASA (dynasty) 19:126 
VASARELY, VICTOR 19:126-127 
op art 14:99 14:100 
VASARI, GIORGIO 19:127 
Andrea del Castagno 1:373 
Andrea del Sarto 1:373-374 
Mannerism (art) 12:101 
Uffizi 18:403 
VASCO DA GAMA see GAMA, VASCO DA 
VASCULAR PLANT see TRACHEOPHYTE 
VASECTDMY 19:127 
VASILY lil, GRAND DUKE DF MDSCDW 
19:127 
VASODILATION AND 
VASOCONSTRICTION 
shock 17:53-54 
VASOPRESSIN see HORMONE, ANIMAL; 
PITUITARY GLAND 
VASSAR COLLEGE 19:128 
VASTERAS (Sweden) 19:128 
VAT see VALUE-ADDED TAX 
VATICAN CITY 19:128 
architecture 
Fontana, Domenico 7:381 
map 19:128 
Saint Peter's Basilica 16:249-250 
Sistine Chapel 17:97 
Vatican museums and galleries 
19:129 
VATICAN COUNCIL, FIRST 19:128 
conciliarism 5:168 
council, ecumenical 5:299 
Pius IX, Pope 15:33 
VATICAN COUNCIL, SECDND 19:129 
canon law 4:108-109 
council, ecumenical 5:299 
ecumenical movement 6:337 
John XXIII, Pope 10:373 
liberation theology 11:268 
liturgy 11:325 
Paul VI, Pope 14:272 
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VATICAN MUSEUMS AND GALLERIES 


VATICAN MUSEUMS ANO GALLERIES 
.. We29 
VATTERN, LAKE 19:129 
VAUBAN, SEBASTIEN LE PRESTRE DE 
19:129 
VAUDEVILLE see MUSIC HALL, 
VAUDEVILLE, AND BURLESQUE 
VAUGHAN, SARAH 19:129 
VAUGHAN WILLIAMS, RALPH 19:129- 
130 
VAULT see ARCH AND VAULT 
VAUX, CALVERT 19:130 
VAZOV, IVAN 19:130 
VCR see VIDEO RECORDING 
VD see VENEREAL DISEASE 
VDT see VIDEO DISPLAY TERMINAL 
VEAL 19:130 
factory farming 7:196 
VEBLEN, THORSTEIN B. 19:130-131 
conspicuous consumption 5:201 
status 17:349 
VECTOR ANALYSIS 19:131 
force 7:395 
motion, planar 13:102-103 
statics 17:346 
VEOANTA 19:131 
Upanishads 19:81 
VEDAS (sacred texts) 19:131-132 
creation accounts 5:322 
Hinduism 9:246 
Indian music 10:89-90 
Manu 12:107 
mythology 13:175-176 
philosophy 14:378 
Upanishads 19:81 
VEOOER, ELIHU 19:132 
VEGA, LOPE OE 19:132 
tragedy (drama) 18:314 
VEGETABLE 19:132-135 
gardening 8:170 
horticulture 9:316-317 
nutrition, human 14:15 
VEGETABLE OILS 19:135-136 
VEGETARIANISM 19-136 
animal rights 1:410 
Pythagoreans 15:311 
VEGETATION see BIOME; PLANT; PLANT 
DISTRIBUTION 
VEII (Italy) 19:136 
VEIL, SIMONE 19:136 
VEIN 19:136-137 
cardiovascular diseases 4:132, 
4:133 
circulatory system 4:401-404 
human body 9:359, 9:368 
phlebitis 14:379 
varicose vein 19:126 
VEIN OEPOSIT 19:137 
dike (geology) 6:146 
VELA (artificial satellite) 19:137 
VELASCO, LUIS OE 19:137 
VELASCO IBARRA, JOSE MARIA 19:137 
VELAZQUEZ, OIEGO 19:137-138 
art conservation and restoration 
2:160 
Spanish art and architecture 17:279 
VELAZQUEZ DE CUELLAR, OIEGO 
19:138 
VELIKOVSKY, IMMANUEL 19:138 
VELLUM see PARCHMENT 
VELOCIPEDE 


bicycle 3:108 
VELOCITY 19:138 
acceleration 1:66 
motion, circular 13:101 
motion, planar 13:102-103 
speed 17:297 
VELVET 19:138 
VENA CAVA 
circulatory system 4:402 
heart 9:175 
VENOA (African people) 19:138-139 
VENDOME, LOUIS JOSEPH, OUC OE 
19:139 
VENEER 19:139 
wood 19:408 
VENERA 19:139 
Venus (astronomy) 19:146, 19:147 
VENERABLE BEDE see BEDE, SAINT 
VENEREAL OISEASE 19:140-141 
Chlamydia 4:366 
gonorrhea 8:359 
herpes 9:224 
infectious diseases 10:146, 10:147- 
148 
syphilis 18:82 
VENETO (Italy) 19:141 
VENEZIANO, DOMENICO see DOMENICO 
VENEZIANO 
VENEZUELA 19:141-144 
arts 19:142 
See also LATIN AMERICAN ART 
AND ARCHITECTURE 
climate 19:141 
economic activity 19:142 
education 19:141, 19:142 
flag 19: 142 
government 19:142-143 
history 19:143-144 
Betancourt, Romulo 3:95 
Bolivar, Simon 3:201-202 
Castro, Cipriano 4:176 
Gomez, Juan Vicente 8:356-357 
Miranda, Francisco de 12:392 
New Granada 13:275 
Paez, José Antonio 14:179 
Venezuela Boundary Dispute 
19:144 
land and resources 19:141 
literature 
Bello, Andrés 3:65 
See also LATIN AMERICAN 
LITERATURE 
map 19:143 
people 19:141-142 
Yanomamo 20:70-71 
rivers, lakes, and waterways 19:141 
Angel Falls 1:379 
Maracaibo, Lake 12:117 
VENEZUELA BOUNOARY OISPUTE 
19:144 
Olney, Richard 14:84 
VENEZUELA CLAIMS 
Drago, Luis Maria 6:224 
VENICE (Italy) 19:144-145 
art and architecture 2:15/-152 
Bellini (family) 3:63-64 
Canaletto 4:93-94 
Giorgione 8:308-309 
Guardi, Francesco 9:72 
Italian art and architecture 
10:271-273 


Longhi, Pietro 11:356 
Lotto, Lorenzo 11:365 
Saint Mark’s Basilica 16:248 
Sansovino, Jacopo 16:284 
Tintoretto 18:261-262 
Titian 18:266-267 
glass 8:318-319 
glassware, decorative 8:323 
gondola 8:358 
history 19:144-145 
doge 6:192-193 
Italy 10:282 
music 
Italian music 10:276 
opera 14:102 
VENIZELOS, ELEUTHERIOS 19:145 
VENN DIAGRAM 19:145 
syllogism 18: 75-76 
VENOM 19:146 
poisonous plants and animals 
15:83-84 
water moccasin 19:276 
VENTRICLE 
heart 9:174 
VENTRILOQUISM 19:146 
VENTRIS, MICHAEL 
Aegean civilization 1:106 
VENTURI, ROBERT 19:146 
architecture 2:95 
VENUS (astronomy) 19:146-148 
solar system 17:178, 17:179 
space exploration 
Mariner 12:129-130 
Pioneer 15:21 
Venera 19:139 
VENUS (mythology) 19:148 
Aphrodite 2:44 
VENUS OF WILLENOORF 19:148 
VENUS’S-FLYTRAP see CARNIVOROUS 
PLANTS 
VERACRUZ (city in Mexico) 19:148 
VERACRUZ (state in Mexico) 19:148 
VERB see PARTS OF SPEECH 
VERBENA 19:148 
VERDE, CAPE (country) see CAPE 
VERDE 


VEROE, CAPE (promontory) 19:148- 
149 
VEROI, GIUSEPPE 19:149 
Aida 1:187 
Italian music 10:277 
opera 14:103 
VEROUN (France) 19:149 
VERDUN, BATTLE OF see WORLD WAR | 
VERDUN, TREATY OF 19:149-150 
Louis the German, East Frankish 
King 11:367-368 
VERGA, GIOVANNI 19:150 
VERGENNES, COMTE DE 
American Revolution 1:334 
VERGIL 19:150 
Aeneid 1:108-109 
Homer 9:280 
VERISMO 19:150 
Giordano, Umberto 8:308 
Italian music 10:277 
Leoncavallo, Ruggero 11:249 
Mascagni, Pietro 12:163 
Menotti, Gian Carlo 12:261-262 
opera 14:104 
VERLAINE, PAUL 19:150-151 


decadence 6:48 
VERMEER, JAN 19:151 
VERMIFUGES see ANTHELMINTIC 
GS 


DRU 
VERMIGLI, PIETRO MARTIRE 19:151- 
152 


VERMONT 19:152-156 
agriculture 19: 155 
cities see specific city names 
climate 19:154 
economic activity 19:152, 19:153 
flag 19:152 
government and politics 19:152, 
19:155 
history 19:155-156 
Allen, Ethan 1:275 
Chittenden, Thomas 4:365 
land and resources 19:152-154 
map 19:153 
mining 19:155 
people 19:152, 19:154-155 
physical features 
Green Mountains 9:39 
rivers, lakes, and waterways 19:154 
seal, state 19:152 
VERMOUTH 19:156 
VERNE, JULES 19:156-157 
science fiction 16:348 
Twenty Thousand Leagues Under the 
Sea 18:393 
VERNON, EOWARD 19:157 
VERONA (Italy) 19:157 
VERONESE, PAOLO 19:157-158 
VERRAZANO, GIOVANNI DA 19:158 
New York (state) 13:301 
VERRAZANO-NARROWS BRIDGE see 
BRIDGE (engineering) 
VERROCCHIO, ANOREA OEL 19:158 
art 2:15] 
VERSAILLES (France) 19:158 
VERSAILLES, PALACE OF 19:158 
architecture 2:93 
Le Vau, Louis 11:214-215 
interior design 
Le Brun, Charles 11:212 
landscape architecture 
Le Notre, André 11:214 
Louis XIV, King of France 11:371 
VERSAILLES, TREATY OF see PARIS 
PEACE CONFERENCE 
VERSE, FREE see VERSIFICATION 
VERSIFICATION 19:159-160 
alexandrine 1:257 
blank verse 3:172 
glossary 19:159-160 
limerick 11:297 
poetry 15:78-79 
Rimbaud, Arthur 16:96 
sonnet 17:192 
Waller, Edmund 19:248 
VERTEBRAE see SPINE 
VERTEBRATE see CHORDATE 
VERTICAL TAKEOFF AND LANDING 
AIRCRAFT see VITOL 
VERTIGO 19:160 
VERTOV, DZIGA 19:160 
VERWOERD, HENORIK F. 19:160 
VERY LARGE ARRAY see NATIONAL 
RADIO ASTRONOMY 
OBSERVATORY 
VERY LARGE TELESCOPE 
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telescope, optical 18:159 
VESALIUS, ANOREAS 19:160 
anatomy 1:363, 1:364 
surgery 18:38 
zoology 20: 122 
VESEY, DENMARK 19:160-161 
VESPASIAN, ROMAN EMPEROR 19:161 
VESPERS see DIVINE OFFICE 
VESPUCCI, AMERIGO 19:161 
America 1:299 
VESTA (mythology) 19:161 
VESTAL VIRGINS see VESTA 
VESTMENTS 19:161 
VESTRIS (family) 19:161-162 
Vestris, Madame 19:162 
VESTRIS, MAOAME 19:162 
VESUVIUS 19:162 
Herculaneum 9:216-217 
VETCH 19:162 
VETERANS see ARMISTICE DAY; BONUS 
ARMY; G.J. BILL OF RIGHTS; 
MEMORIAL DAY; VETERANS’ 
ORGANIZATIONS; specific war 
names 
VETERANS AFFAIRS, U.S. DEPARTMENT 
OF 19:162 
G.I. Bill of Rights 8:296 
VETERANS DAY see ARMISTICE DAY 
VETERANS OF FOREIGN WARS 19:162 
VETERANS’ ORGANIZATIONS 
American Legion 1:314 
Disabled American Veterans 6:158- 


Veterans of Foreign Wars 19:162 
VETERINARY MEOICINE 19:162-163 
See also DISEASES, ANIMAL 
VETO 19:163 
Congress of the United States 5:184 
Supreme Court of the United States 
18:35 
VIAOUCT 19:163 
VIANNEY, SAINT JEAN BAPTISTE MARIE 
19:163 
VIBRAPHONE 19:163 
Hampton, Lionel 9:124 
VIBRATION 
resonance (physics) 16:54-55 
VIBURNUM 19:163-164 
VICE-PRESIOENT OF THE UNITED 
STATES 19:164-166 
Constitution of the United States 
5:212, 5:220, 5:221, 5:222 
list (table) 19:165 
Senate of the United States 16:395, 
16:396 
See also specific vice-president 
names 
VICENTE, GIL 19:166 
VICENZA (Italy) 19:166 
VICEROY 19:166 
VICHY (France) 19:166 
VICHY GOVERNMENT 19:166-167 
Darlan, Jean Francois 6:18 
Laval, Pierre 11:200-201 
Pétain, Henri Philippe 14:336 
World War Il 20:27, 20:30 
VICKERS, JON 19:167 
VICKSBURG (Mississippi) 19:167 
VICKSBURG CAMPAIGN 19:167 
Civil War, U.S. 5:22-23 
Grant, Ulysses S. 8:399 


VICO, GIAMBATTISTA 19:167 
VICTIMLESS CRIME 
crime 5:330-331 
VICTOR AMAOEUS II, DUKE OF SAVOY 
19:167 
Sardinia, Kingdom of 16:294-295 
VICTOR EMMANUEL I, ITALIAN KING OF 
SARDINIA 19:167 
VICTOR EMMANUEL II, KING OF ITALY 
19:167-168 
Sardinia, Kingdom of 16:295 
VICTOR EMMANUEL III, KING OF ITALY 
19:168 
VICTORIA (Australia) 19:168 
VICTORIA (British Columbia) 19:168- 
169 
VICTORIA, LAKE 19:169 
VICTORIA, QUEEN OF ENGLAND, 
SCOTLANO, AND IRELAND 
19:169 
Albert, Prince Consort 1:235 
Great Britain, history of 9:11-12 
Melbourne, William Lamb, 2d 
Viscount 12:247-248 
VICTORIA, TOMAS LUIS OE 19:169 
VICTORIA CROSS see MEDALS AND 
DECORATIONS 
VICTORIA FALLS 19:170 
Livingstone, David 11:327, 11:328 
VICTORIA ISLANO 19:170 
VICTORIAN LITERATURE 19:170 
Arnold, Matthew 2: 143 
Browning, Robert 3:334-335 
Carlyle, Thomas 4: 140 
Dickens, Charles 6:127-129 
Eliot, George 7:4-5 
English literature 7:63-66 
Grub Street 9:66 
Hardy, Thomas 9:137-138 
Kingsley, Charles 11:73 
Meredith, George 12:270 
novel 13:402 
Pater, Walter 14:265-266 
Stevenson, Robert Louis 17:368-369 
Swinburne, Algernon Charles 18:66 
Tennyson, Alfred, Lord 18: 184 
Thackeray, William Makepeace 
18:203-204 
Trollope, Anthony 18:346 
Wilde, Oscar 19:360-361 
See also EDWARDIAN LITERATURE 
VICTORIAN STYLE 19:170-171 
American art and architecture 1:301 
English art and architecture 7:50-51 
Frith, William 8:92 
furniture 8:129, 8:130 
Greenaway, Kate 9:39-40 
jewelry 10:356 
VICTORIO 19:171 
VICUNA 19:171 
VIDAL, GORE 19:171 
VIDELA, JORGE RAFAEL 19:171 
VIDEO 19:171-176 
glossary 19:174-176 
video, music 19:176 
video art 19: 176-177 
video game 19:178-179 
video recording 19:179-180 
video technology 19: 180-185 
videodisc 19:185 
videotape 19:185 


videotex 19:185-186 
See also TELEVISION 
VIDEO, MUSIC 19:176 
VIOEO ART 19:176-177 
computer graphics 5:157-159 
Paik, Nam June 14:180-181 
paintbox 14:183 
VIDEO CAMERA 19:177-178 
video art 19: 176-177 
VIDEO OISPLAY TERMINAL 19:178 
computer 5:154 
diseases, occupational 6:164 
VIDEO GAME 19:178-179 
computer graphics 5:159 
games 8:159 
VIDEO RECORDING 19:179-180 
cinematography 4:393 
Goldmark, Peter Carl 8:351 
radio and television broadcasting 
15:360-361 
sound recording and reproduction 
17:202 
tape recording 18:113 
video 19:172 
video art 19: 176-177 
video camera 19:177-178 
video technology 19: 180-185 
VIDEO TECHNOLOGY 19:180-185 
compact disc 5:142 
electron tube 6:405 
television production 18:162-163 
television transmission 18:/63-165 
video 19:172 
video art 19: 176-177 
video recording see VIDEO 
RECORDING 
VIDEOCASSETTE RECORDER see 
VIDEO; VIDEO RECORDING 
VIDEODISC 19:185 
sound recording and reproduction 
17:199 
video technology 19:184 
VIDEOTAPE 19:185 
teaching 18:135 
television production 18:162-163 
video, music 19:176 
video art 19:176-177 
video recording 19:179-180 
video technology 19: 180-185 
VIDEOTEX 19:185-186 
television transmission 18:165 
VIOOR, KING 19:186 
VIEIRA, ANTONIO 19:186 
VIENNA (Austria) 19:186-187 
Vienna Philharmonic Orchestra 
19:187 
VIENNA, CONGRESS OF 19:187 
Castlereagh, Robert Stewart, 
Viscount 4:175 
German Confederation 8:260 
Hardenberg, Karl August, Fiirst von 
9:135 
Metternich, Klemens, First von 
12:304 
Quadruple Alliance 15:315 
VIENNA CIRCLE 
logical positivism 11:345-346 
VIENNA PHILHARMONIC ORCHESTRA 
19:187 
VIENTIANE (Laos) 19:187-188 
VIET CONG 19:188 


Vietnam War 19:192-198 
VIET MINH 19:188 
communism 5:137 
Ho Chi Minh 9:260-261 
Pham Van Dong 14:354 
Vo Nguyen Giap 19:224 
VIETE, FRANGOIS 19:188 
VIETNAM 19:188-191 
arts 19:189 
Southeast Asian art and 
architecture 17:235-236 
cities see specific city names 
climate 19:188 
economic activity 19:189-190 
flag 19: 189 
government 19:189, 19:190 
history 19:190-191 
Asia 2:207 
Cambodia 4:46, 4:49 
Champa 4:250 
communism 5:137 
Ho Chi Minh 9:260-261 
Khmer Rouge 11:57-58 
Ngo Dinh Diem 13:320 
Nguyen Van Thieu 13:320 
Viet Cong 19:188 
Viet Minh 19:188 
Vietnam War see VIETNAM WAR 
Vo Nguyen Giap 19:224 
land and resources 19:188 
languages 
Southeast Asian languages 
237 
map 19:190 
people 19:188-189 
Montagnards 13:50 
rivers, lakes, and waterways 19:188 
Yuan River 20:89 
VIETNAM VETERANS MEMORIAL 19:192 
VIETNAM WAR 19:192-198 
Abrams, Creighton 1:55 
American literature 1:320 
antiwar movement 
counterculture 5:301 
McCarthy, Eugene 12:7 
McGovern, George S. 12:14 
student movements 17:403 
army 
uniform 2:140 
Asia 2:207 
Asian Americans 2:210 
Bunker, Ellsworth 3:374 
Cambodia 4:46-49 
chemical and biological warfare 
4:284, 4:285 
cold war 5:86 
Democratic party 6:78 
Geneva conferences 8:218 
herbicide 9:215 
Ho Chi Minh 9:261 
Johnson, Lyndon B. 10:377, 10:378 
Kennedy, John F. 11:38 
Kissinger, Henry A. 11:79-80 
McNamara, Robert S. 12:28 
map 19:196 
My Lai incident 13:167 
napalm 13:189 
Nguyen Van Thieu 13:320 
Nixon, Richard M. 13:346 
Paris, treaties of 14:247 
Pathet Lao 14:266-267 
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Pentagon Papers 14:302 
Pham Van Dong 14:354 
Taylor, Maxwell D. 18:130 
Tonkin Gulf Resolution 18:287-288 
United States, history of the 19:70 
Viet Cong 19:188 
Vietnam Veterans Memorial 19: 192 
Vo Nguyen Giap 19:224 
War Powers Act 19:257 
Westmoreland, William C. 19:336 
VIETNAMESE LANGUAGE see 
SOUTHEAST ASIAN LANGUAGES 
VIEUXTEMPS, HENRI 19:198 
VIGANO, SALVATORE 19:198 
VIGEE-LEBRUN, LOUISE ELISABETH 
19:198 
VIGELAND, GUSTAV 19:198-199 
VIGILANTES 19:199 
frontier 8:98-99 
outlaws 14:159 
VIGNOLA, GIACOMO BAROZZI 0A 
19:199 
VIGNY, ALFRED OE 19:199 
VIGO (Spain) 19:199 
VIGO, JEAN 19:199 
VIKING (spacecraft) 19:199-200 
life, extraterrestrial 11:283 
Mars (planet) 12:139-140 
space exploration 17:247 
VIKINGS 19:200-201 
Arctic 2:100 
Canute, King of England, Denmark, 
and Norway 4:111 
exploration 7:175 
Ireland, history of 10:231 
L’Anse aux Meadows 11.123 
Leif Eriksson 11:236 
Normans 13:359 
Oseberg ship burial 14:146 
Scandinavian art and architecture 
16:322 
ship 17:44 
Sweyn, King of Denmark 18:62-63 
sword and knife 18:71, 18:72 
Thorfinn Karlsefni 18:236 
United States, history of the 19:48 
Vinland 19:205 
VILLA, PANCHO 19:202 
Mexico, history of 12:319 
Zapata, Emiliano 20:105 
VILLA-LOBOS, HEITOR 19:202 
VILLAHERMOSA (Mexico) 19:202 
VILLANOVA UNIVERSITY 19:202 
VILLANOVANS 19:202 
Tarquinia 18:121 ; 
VILLANUEVA, CARLOS RAUL 19:202- 
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VILLARS, CLAUOE LOUIS HECTOR, DUC 
DE 19:203 

VILLELLA, EDWARO 19:203 

VILLIERS DE L’ISLE-AOAM, PHILIPPE 
19:203 

VILLON, FRANCOIS 19:203 

VILLON, JACQUES 19:203 

VILNA (Lithuania) see VILNIUS 
(Lithuania) 

VILNIUS (Lithuania) 19:203-204 

VINA DEL MAR (Chile) 19:204 

VINCENNES (Indiana) 19:204 

VINCENNES, FRANCOIS MARIE BISSOT, 
SIEUR DE 19:204 


VINCENT, JOHN HEYL 19:204 
VINCENT OE PAUL, SAINT 19:204 
VINCENT FERRER, SAINT 19:204 
VINDICATION OF THE RIGHTS OF 
WOMEN, A (tract) 19:204 
Wollstonecraft, Mary 19:401, 19:402 
VINEGAR 19:204-205 
acetic acid 1:72 
pickling 15:6 
VINLANO 19:205 
L’Anse aux Meadows 11:123 
Thorfinn Karlsefni 18:236 
Vikings 19:201 
VINSON, FREOERICK M. 19:205 
VINSON MASSIF 19:205 
VINYARDS see WINE 
VINYL 19:205 
VIOL see MUSICAL INSTRUMENTS 
VIOLA 19:205 
VIOLET (botany) 19:205-206 
pansy 14:2] 
VIOLIN 19:206 
Amati (family) 1:295 
bow 3:255 
cello 4:217 
Geminiani, Francesco 8:194 
Grumiaux, Arthur 9:67 
Guarneri (family) 9:72-73 
Heifetz, Jascha 9:190 
Italian music 10:276 
Kreisler, Fritz 11:111 
Menuhin, Yehudi 12:264 
Milstein, Nathan 12:367 
musical instruments 13:158 
Oistrakh, David 14:69 
Paganini, Niccolo 14:180 
Stern, Isaac 17:365 
Stradivari (family) 17:386 
Tartini, Giuseppe 18:122 
Vieuxtemps, Henri 19:198 
viola 19:205 f 
VIOLLET-LE-OUC, EUGENE EMMANUEL 
19:206-207 
Notre Dame de Paris 13:397 
VIOLONCELLO see CELLO 
VIPER 19:207 
adder 1:91 
pit viper 15:29-30 
VIPERFISH 19:207 
VIRCHOW, RUDOLF 
cell 4:211 
VIREN, LASSE 19:207 
VIREO 19:207 
VIRGIL see VERGIL 
VIRGIN BIRTH 19:207-208 
Mary 12:154 
VIRGIN ISLANOS 19:208 
VIRGIN MARY see MARY 
VIRGINAL 19:208 
spinet 17:305 
VIRGINIA 19:209-214 
archaeology 
Wolstenholme Towne 19:402 
cities see specific city names 
climate 19:211 
economic activity 19:209, 19:212 
education 19:211-212 
flag 19:209 
government and politics 19:212-213 
historic sites 19:212 
Williamsburg 19:372 


history 19:213-214 
Bacon's Rebellion 2:328 
Berkeley, Sir William 3:83 
bill of rights 3:114 
Dinwiddie, Robert 6:153 
Dunmore, John Murray, 4th Earl of 
6:269 
Gates, Sir Thomas 8:181-182 
Henry, Patrick 9:203 
Jamestown 10:313 
Jefferson, Thomas 10:339-341 
Kentucky and Virgina Resolutions 
11:45 
Lee (family) 11:227-228 
London Company 11:353 
Mason, George 12:166 
Pendleton, Edmund 14:291 
Randolph (family) 15:383 
Spotswood, Alexander 17:316 
Washington, George 19:271 
Wilder, L. Douglas 19:361 
Wythe, George 20:60 
Yeardley, Sir George 20:73 
land and resources 19:209-211 
map 19:210 
people 19:209, 19:211-212 
physical features 
Luray Caverns 11:402-403 
rivers, lakes, and waterways 19:211 
Hampton Roads 9:124 
James River 10:311 
Rappahannock River 15:389 
Shenandoah River 17:35-36 
seal, state 19:209 
VIRGINIA (ship) 
Monitor and Merrimack 13:38 
VIRGINIA, UNIVERSITY OF 19:214 
Jefferson, Thomas 10:342 
VIRGINIA COMPANY OF LONDON see 
LONDON COMPANY 
VIRGINIA COWSLIP 19:214 
VIRGINIA CREEPER 19:214 
VIRGINIA RESOLUTIONS see KENTUCKY 
AND VIRGINIA RESOLUTIONS 
VIRGO 19:214 
VIRION 
virus 19:215 
VIROIO 19:214 
VIROLOGY see VIRUS 
VIRTUAL IMAGE see LENS; MIRROR 
VIRTUAL REALITY see CYBERSPACE 
VIRUS 19:214-217 
antibody 2:27-28 
antigen 2:29 
antiseptic 2:35 
Beijerinck, Martinus Willem 3:48 
computer 5:164 
diseases 
cancer 4:97, 4:99 
cold, common 5:84 
Colorado tick fever 5:108 
diseases, animal 6:161-162 
diseases, childhood 6:163 
diseases, plant 6:166 
encephalitis 7:27 
hepatitis 9:210 
herpes 9:224 
infectious diseases 10:145-149 
interferon 10:181-182 
measles 12:211 
papilloma 14:230 


parovirus 14:258 
pneumonia 15:76 
poliomyelitis 15:95 
rabies 15:339 
respiratory-system disorders 
16:57 
shingles 17:41-42 
skin diseases 17:107 
smallpox 17:126 
wart 19:261 
yellow fever 20:74 
zoonoses 20:124 
See also other specific disease 
names 
Enders, John F. 7:32-33 
gene 8:198-199 
microbiology 12:334 
retrovirus 16:60-61 
vaccinia 19:107 
virus, slow 19:217 
VIRUS, SLOW 19:217 
diseases, animal 6:161 
VISA see PASSPORT 
VISCACHA see CHINCHILLA 
VISCONTI (family) 19:217 
VISCONTI, LUCHINO 19:218 
VISCOSITY 19:218 
VISCOUNT see TITLES OF NOBILITY AND 
HONOR 
VISHNU (Hindu deity) 19:218 
Krishna 11:111-112 
Lakshmi 11:147 
VISIGOTHS see GOTHS 
VISION see EYE 
VISIONARY ARCHITECTURE 19:218 
Ledoux, Claude Nicolas 11:227 
VISIONARY ART 
Ryder, Albert Pinkham 16:226-227 
VISTA see ACTION 
VISTULA RIVER 19:218 
VISUAL IMPAIRMENT see BLINDNESS; 
EYE DISEASES 
VITAL STATISTICS see DEMOGRAPHY 
VITALISM 
biochemistry 3:122 
VITAMIN A 
acne 1:76 
eye 7:189 
eye diseases 7:192 
night blindness 13:335-336 
vitamins and minerals 19:219, 
19:220 
VITAMIN C (ascorbic acid) 
scurvy 16:367 
vitamins and minerals 19:220 
VITAMIN D 
vitamins and minerals 19:219, 
19:220 
VITAMIN E 
vitamins and minerals 19:219, 
19:220 
VITAMIN K 
Dam, Carl Henrik 5:413 
Doisy, Edward 6:194 
vitamins and minerals 19:219, 
19:220 
VITAMINS AND MINERALS 19:218-221 
digestion, human 6:142 
nutrition, human 14:14 
nutritional-deficiency diseases 
14:17 


scurvy 16:367 
Pauling, Linus Carl 14:273 
recommended dietary allowances 
(table) 19:220-221 
See also specific vitamin and 
mineral names 
VITORIA (Spain) 19:221-222 
VITORIA, FRANCISCO DE 19:222 
VITRUVIUS 19:222 
architecture 2:86 
engineering 7:41 
forum 7:415 
urban planning 19:89, 19:90 
VITTORINI, ELIO 19:222 
VIVALOI, ANTONIO 19:222 
music 13: 147, 13:148 
VIVAR, RODRIGO DIAZ DE see EL CID 
VIVEKANANOA 19:222-223 
VIVIPARITY 19:223 
amphibians 1:350 
gestation 8:287 
VIVISECTION 19:223 
animal experimentation 1:403-404 
VIZCAINO, SEBASTIAN 19.223 
VIZSLA 19:223 
VLAO THE IMPALER, PRINCE OF 
WALACHIA 19:223 
VLAOIMIR (USSR) 19:223 
VLAOIMIR |, GRANO OUKE OF KIEV 
19:223 
VLAOIVOSTOK (USSR) 19:223-224 
VLAMINCK, MAURICE OE 19:224 
Fauvism 7:226 
VLORE (Albania) 19:224 
VLT see VERY LARGE TELESCOPE 
VO NGUYEN GIAP 19:224 
VOA see VOICE OF AMERICA 
VOCABULARY see ENGLISH LANGUAGE 
VOCAL CORDS see LARYNX 
VOCAL MUSIC see CHORAL MUSIC; 
HYMN; OPERA; SONG 
VOCATIONAL EOQUCATION 19:224-225 
career education 4:134 
secondary education 16:378, 16:379 
VOCATIONAL GUIDANCE see CAREER 
EDUCATION 
VOCOOER 19:225 
VODKA 19:225 
VOICE see SPEECH 
VOICE, SINGING 
baritone 2:384-385 
bass 2:414 
bel canto 3:50 
castrato 4:176 
contralto 5:230-231 
falsetto 7:203 
mezzo-soprano 12:321 
soprano 17:194 
tenor 18:185 
treble 18:332 
VOICE BOX see LARYNX 
VOICE OF AMERICA 19:225 
U.S. Information Agency 19:97 
VOICE RECOGNITION see COMPUTER 
VOINOVICH, VLAOIMIR 19:225 
VOLAPUK 
languages, artificial 11:168 
VOLCANIC ROCK see IGNEOUS ROCK 
VOLCANO 19:225-227 
Cotopaxi (Ecuador) 5:295 
Erebus, Mount 2:9, 7:91 


Etna, Mount 7:121 
Fuji, Mount 8:109 
fumarole 8:112 
geology 8:232 
Haleakala Crater 9:113 
Hekla 9:191 
Iceland 10:16, 10:17 
igneous rock 10:31-32 
Katmai, Mount 11:26 
Kilauea 11:66 
Krakatoa 11:109-110 
Lassen Peak 11:183 
lava 11:200 
magma 12:42 
Mars (planet) 12:139 
mountain 13://0-111 
mudflow 13:120 
Paricutin (Mexico) 14:244 
Pelée, Mount 14:287 
plate tectonics 15:57 
Popocatépetl 15:126 
rift valleys 16:94 
Ring of Fire 16:97 
sedimentary rock 16:383, 16:384- 
385 


South America 17:218 
Stromboli (Italy) 17:399 
sulfur 18:12-13 
Thera (Greece) 18:220 
Valley of Ten Thousand Smokes 
(Alaska) 19:112 
Vesuvius 19:162 
VOLCKER, PAUL 19:227 
VOLE 19:227 
VOLGA-FINNIC LANGUAGES see URAL- 
ALTAIC LANGUAGES 
VOLGA RIVER 19:227 
VOLGOGRAO (USSR) 19:227 
VOLKSWAGEN 19:227-228 
VOLLEYBALL 19:228 
VOLPONE (play) 19:228 
VOLSTEAO, ANOREW J. 19:228-229 
VOLSTEAD ACT see PROHIBITION 
VOLT 19:229 
alternating current 1:287 
circuit, electric 4:397 
electricity 6:391 
electron tube 6:404-405 
piezoelectricity 15:10 
VOLTA, ALESSANORO, COUNT 19:229 
battery 3:8 
electricity 6:39/ 
Galvani, Luigi 8:154 
VOLTA RIVER 19:229 
VOLTAGE REGULATOR 19:229 
diode 6:154 
Zener diode 20:107 
VOLTAIRE 19:229-230 
Candide 4:101 
deism 6:62 
Enlightenment 7:71 
French literature 8:75 
rationalism 15:392 
VOLTMETER 19:230 
VOLUME 19:230 
critical constants 5:336 
van der Waals equation 19:116 
weights and measures 19:313 
VOLUNTARY MUSCLE see SKELETAL 
MUSCLE 
VOLUNTEERS OF AMERICA 19:230 


VOLUNTEERS IN SERVICE TO AMERICA 
see ACTION 
VOLVOX 19:230-231 
algae 1:260 
VOMITING 
ipecac 10:216 
VON see last element of name for 
names not found here 
VON BRAUN, WERNHER 19:231 
rockets and missiles 16: 120, 16:121 
Saturn (rocket) 16:307 
VON OANIKEN, ERICH 19:231 
VON NEUMANN, JOHN 19:231 
computer 5:147 
game theory 8:157, 8:158 
VON STROHEIM, ERICH see STROHEIM, 
ERICH VON 
VON SYDOW, MAX 19:232 
VONOEL, JOOST VAN OEN 19:232 
VONNEGUT, KURT, JR. 19:232 
vo0000 19:232 
magic 12:40 
zombie 20:119 
VOORTREKKER MONUMENT (South 
Africa) 
Afrikaners 1:165 
VORONEZH (USSR) 19:232 
VOROSHILOV, KLIMENT YEFREMOVICH 
19:232 
VORSTER, B. JOHANNES 19:232-233 
VORTICELLA 19:233 
VORTICISM 19:233 
Epstein, Jacob 7:87 
Lewis, Wyndham 11:263 
Pound, Ezra 15:162 
VOSGES 19:233 
VOSKHOO 19:233 
Leonov, Aleksei 11:249 
VOSTOK 19:233-234 
Tereshkova, Valentina Viladimirovna 
Nikolayeva 18:187 
VOTER REGISTRATION 19:234 
Voting Rights Act 19:235 
VOTING see ELECTION, SUFFRAGE 
VOTING RIGHTS ACT 19:235 
African Americans 1:148 
VOUET, SIMON 19:235 
VOYAGER (space probe) 19:235-236 
Neptune (planet) 12:246, 12:247 
Saturn (astronomy) 16:305-306 
space exploration 17:242 
space programs, national 17:256 
Titan (astronomy) 18:265 
Uranus (astronomy) 19:86, 19:87 
VOYEURISM 19:236 
VOYSEY, CHARLES FRANCIS ANNESLEY 
19:236 
Arts and Crafts movement 2:178 
VOZNESENSKY, ANDREI 19:236 
VRIES, AORIAEN OE 19:236 
VRIES, HUGO OE 19:236 
heredity 9:219 
zoology 20: 123 
VRUBEL, MIKHAIL ALEKSANOROVICH 
19:236 
VTOL 19:236-237 
aircraft 1:200 
helicopter 9:192-193 
VUILLARO, EQOUARO 19:237 
VULCAN (mythology) 19:237 
VULCANIAN ERUPTION 
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volcano 19:226 
VULCANIZATION see RUBBER 
VULGATE see BIBLE 
VULTURE 19:237 
condor 5:170 
VYGOTSKY, LEV SEMYONOVICH 
developmental psychology 6:117 
VYSHINSKY, ANORE! YANUARIEVICH 
19:237 
VYTAUTAS, GRAND OUKE OF LITHUANIA 
19:237 


Ww 


W (letter) 19:238 
WABASH RIVER 19:238 
WAC 19:238 
WACO (Texas) 19:238 
WAOE, BENJAMIN FRANKLIN 19:238 
WADE-GILES SYSTEM 
Chinese language 4:358 
WAF 19:238 
WAGES AND SALARIES 
labor union 11:131 
minimum wage 12:378-379 
taxation 18:128 
women in society 19:404, 19:405- 
406 


WAGNER, HONUS 19:238-239 
WAGNER, OTTO 19:239 
WAGNER, RICHARO 19:239-240 
Arthur and Arthurian legend 2:172, 
2:173 
Bayreuth (Germany) 3:16 
German and Austrian music 8:259 
Louis Il, King of Bavaria 11:368 
Meistersinger von Ndrnberg, Die 
Sachs, Hans 16:231 
Nibelungenlied 13:322 
Nietzsche, Friedrich Wilhelm 13:329, 
13:330 
opera 14:101, 14:102, 14: 103-104 
orchestra and orchestration 14:118 
romanticism (music) 16:154, 16:155 
WAGNER, ROBERT F., SR. 19:240 
National Labor Relations Act 13:205 
Tammany Hall 18:103 
WAGNER ACT see NATIONAL LABOR 
RELATIONS ACT 
WAGON 19:240-241 
Conestoga 5: 172 
WAHHABISM 19:241 
WAILING WALL 
Jerusalem 10:347 
WAINWRIGHT, JONATHAN M. 19:241 
Corregidor (Philippines) 5:269 
World War Il 20:32 
WAITE, MORRISON REMICK 19:241 
WAITING FOR GODOT (play) 19:241 
Beckett, Samuel 3:29, 3:30 
_tragicomedy 18:314 
WAJDA, ANDRZEJ 19:241 
WAKE (custom) 19:241 
funeral customs 8:117 
WAKE ISLANO 19:242 
WAKEFIELD (England) 19:242 
WAKEFIELO, EDWARD GIBBON 19:242 
WALACHIA (Romania) 19:242 
history 
Vlad the Impaler, Prince 19:223 
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WALBURGA, SAINT 19:242 
WALCOTT, DEREK 19:242 
WALD, LILLIAN D. 19:242 
WALDALGESHEIM 
Celtic art 4:219 : 
WALDECK-ROUSSEAU, RENE 19:242- 
243 
WALDEN (book) 19:243 
American literature 1:316 
Thoreau, Henry David 18:236 
WALDENSES 19:243 
WALDHEIM, KURT 19:243 
WALDORF-ASTORIA HOTEL 
Astor (family) 2:218 
hotel 9:32] 
WALDSEEMULLER, MARTIN 
America 1:299 
Vespucci, Amerigo 19:161 
WALES 19:243-244 
cities see specific city names 
history 19:244 
Glendower, Owen 8:327 
land, people, and economy 19:244 
language 
Celtic languages 4:221 
map 19:243 
religion 
Nonconformists 13:356 
Welsh literature 19:320-321 
WALESA, LECH 19:244 
Poland 15:90 
Solidarity 17:182 
WALKER, ALICE 19:245 
WALKER, OAVID 19:245 
WALKER, JIMMY 19:245 
WALKER, MARGARET 19:245 
WALKER, MARY EOWAROS 19:245 
WALKER, MICKEY 19:245 
WALKER, ROBERT J. 19:245 
WALKER, WILLIAM 19:245 
WALKING FISH 19:245 
WALL STREET 19:246 
Black Friday 3:161 
white-collar crime 19:351 
WALL STREET JOURNAL, THE 19:246 
WALLA WALLA (Washington) 19:246 
WALLABY 19:246 
WALLACE, ALFREO RUSSEL 19:246 
Darwin, Charles 6:21 
evolution 7:158 7:159 
paleogeography 14:199 
Social Darwinism 17:148-149 
WALLACE, DeWITT 19:246 
periodical 14:313 
WALLACE, GEORGE 19:246-247 
American Independent Party 1:313 
WALLACE, HENRY A. 19:247 
Progressive party 15:24] 
Truman, Harry S. 18:355, 18:356 
WALLACE, LEW 19:247 
WALLACE, SIR WILLIAM 19:247 
WALLENBERG, RAOUL 19:247-248 
WALLENDA (family) 19:248 
WALLENSTEIN, ALBRECHT WENZEL 
VON 19:248 
Ferdinand Il, Holy Roman Emperor 
7:239 
Ferdinand Ill, Holy Roman Emperor 


WALLER, EOMUND 19:248 
WALLER, FATS 19:248 


WALLEYE 19:248 
WALLIS ANO FUTUNA ISLANDS 19:248- 
249 
WALLOONS 19:249 
Belgium 3:55-56 
WALLPAPER 
Morris, William 13:86 
WALNUT 19:249 
hickory 9:233 
lumber 11:394 
nut 14:10 
pecan 14:282 
WALPOLE, HORACE, 4TH EARL OF 
ORFORD 19:249 
Gothic Revival 8:375 
Gothic romance 8:376 
WALPOLE, SIR ROBERT 19:249-250 
Townshend, Charles Townshend, 2d 
Viscount 18:305 
WALPURGIS NIGHT see WALBURGA, 
SAINT 
WALRUS 19:250 
ivory and ivory carving 10:293 
WALSH, LAWRENCE E. 
lran-contra affair 10:222 
WALSH, RAOUL 19:250 
WALSH, THOMAS J. 19:250 
WALSINGHAM, SIR FRANCIS 19:251 
espionage 7:107 
WALT DISNEY WORLD see DISNEYLAND 
AND WALT DISNEY WORLD 
WALTER, BRUNO 19:251 
WALTER, HORATIO 
Canadian art and architecture 4:86 
WALTER, THOMAS U. 19:251 
Capitol of the United States 4:19 
WALTERS, BARBARA 19:251 
WALTHER VON OER VOGELWEIOE 
19:251 
WALTON, BILL 19:251 
WALTON, ERNEST THOMAS SINTON see 
COCKCROFT, SIR JOHN 
DOUGLAS 
WALTON, IZAAK 19:251 
WALTON, SIR WILLIAM 19:251-252 
WALTZ 19:252 
dance 6:6 
Strauss (family) 17:392 
WALVIS BAY (Namibia) 19:252 
WAMPANDAG (American Indians) 
19:252 
Massasoit 12:177 
Squanto 17:319 
WAMPUM 19:252 
beads and beadwork 3:18 
WANANIKWE 19:253 
WANOERING JEW (botany) 19:253 
spiderwort 17:303 
WANDERING JEW (literature) 19:253 
WANG HSI-CHIH see WANG XIZHI 
(Wang Hsi-chih) 
WANG MANG, EMPEROR OF CHINA 
19:253 
WANG MENG 19:253 
WANG WEI 19:253 
WANG XIZHI (Wang Hsi-chih) 19:253 
WANGS, FOUR see CHINESE ART AND 
ARCHITECTURE 
WANKEL ENGINE 19:253-254 
WAPITI 19:254 
WAR 


amnesty 1:344 
amphibious warfare 1:350 
arms control 2:135 
artillery 2: 176-177 
atomic bomb 2:252-253 
cavalry 4:201-202 
chemical and biological warfare 
4:283-286 
Clausewitz, Carl Philipp Gottfried 
von 5:38 
embargo 7:17 
famine 7:206 
Kellogg-Briand Pact 11:33 
neutrality 13:262-263 
nuclear strategy 13:413-415 
prisoner of war 15:234 
privateering 15:236 
reparations 16:38-39 
strategy and tactics, military 
17:388-390 
treaty 18:331 
unknown soldier 19:81 
war crimes 19:254 
See also DEFENSE, NATIONAL; 
specific war names 
WAR BONDS see SAVINGS BONDS 
WAR CRIMES 19:254 
Geneva conventions 8:218 
Nuremberg Trials 14:7 
World War Il 20:42 
WAR AND PEACE (novel) 19:254-255 
Tolstoi, Count Leo 18:28/, 18:282 
WAR OF THE WORLDS, THE (novel and 
radio drama) 19:255 
radio and television broadcasting 
15:359 
WAR OF 1812 19:255-257 
Armstrong, John 2:137 
Canada, history of 4:78, 4:80, 4:85 
Decatur, Stephen 6:49 
Fort McHenry (Maryland) 7:411 
Harrison, William Henry 9:148 
Hartford Convention 9:151 
Jackson, Andrew 10:298 
Lafitte, Jean 11:140 
Madison, James 12:35 
Perry, Oliver Hazard 14:319 
Prevost, Sir George 15:213 
uniform 2:140 
WAR ON POVERTY 19:257 
Job Corps 10:365-366 
WAR POWERS ACT 19:257 
Congress of the United States 5:184 
Constitution of the United States 
5:216 
WARBLER 19:257 
WARD, ARTEMUS 19:257 
WARO, MONTGOMERY 19:257 
WARDLEY, JAMES AND JANE 
Shakers 17:18 
WARHAM, WILLIAM 19:257 
WARHOL, ANDY 19:257-258 
graphic arts 8:404 
WARLORDS 19:258 
WARM SPRINGS (Georgia) 19:258 
WARMERDAM, CORNELIUS 19:258 
WARNER, POP 19:258 
Pop Warner Football 15:124 
WARNER, SETH 19:258 
WARRANT 19:258-259 
WARRAU (American Indians) 19:259 


WARREN (Michigan) 19:259 
WARREN, EARL 19:259 
Brown v. Board of Education of 
Topeka, Kansas 3:333 
Supreme Court of the United States 
18:33, 18:35 
United States, history of the 19:68 
Warren Commission 19:259-260 
WARREN, JOSEPH 19:259 
WARREN, LEONARO 19:259 
WARREN, ROBERT PENN 19:259 
Brooks, Cleanth 3:328 
New Criticism 13:273 
WARREN COMMISSION 19:259-260 
Oswald, Lee Harvey 14:151-152 
Secret Service 16:379 
WARRING STATES, PERIOD OF THE 
China, history of 4:341 
WARS OF THE ROSES see ROSES, WARS 
OF THE 
WARSAW (Poland) 19:260 
history 19:260 
Warsaw uprisings 19:261 
WARSAW TREATY ORGANIZATION 
19:260-261 
cold war 5:85 
communism 5:135 
WARSAW UPRISINGS 19:261 
Warsaw (Poland) 19:260 
WART 19:261 
papilloma 14:230 
WARTHOG 19:261 
WARWICK (Rhode Island) 19:261 
Gorton, Samuel 8:366 
WARWICK, RICHARD NEVILLE, EARL 
OF 19:261-262 
WARWICKSHIRE (England) 19:262 
WASATCH RANGE 19:262 
WASHAKIE 19:262 
WASHING MACHINE 
Maytag, Frederick Louis 12:208 
WASHINGTON (state) 19:262-267 
cities see specific city names 
climate 19:262 
economic activity 19:263, 19:265- 
266 


education 19:265 
fishing 19:265 
flag 19:263 
forestry 19:265, 19:266 
government and politics 19:263, 
19:266 
history 19:266-267 
land and resources 19:262-263 
map 19:264 
people 19:263, 19:265 
Spokan 17:310 
seal, state 19:263 
tourism 19:265-266 
vegetation and animal life 19:263 
WASHINGTON, BOOKER T. 19:267 
African Americans 1:150 
American literature 1:318 
WASHINGTON, D.C. 19:267-269 
architecture 
L’Enfant, Pierre Charles 11:239 
Mills, Robert 12:365 
Capitol of the United States 4: 119 
cherry trees 
Ozaki Yukio 14:169 
culture 19:268 
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economy 19:267-268 
education 19:268 
history 19:268 
Washington, Walter 19:272 
map 19:269 
National Gallery of Art 13:204 
Smithsonian Institution 17:131-132 
urban planning 19:91 
Vietnam Veterans Memorial 19:/92 
White House 19:351-352 
See also DISTRICT OF COLUMBIA 
WASHINGTON, GEORGE 19:270-272 
American Revolution 1:329-337 
Conway Cabal 5:232 
Long Island, Battle of 11:354 
Trenton, Battle of 18:336 
Yorktown Campaign 20:83 
Constitutional Convention 5:209, 
5:223 
Federalist party 7:230-231 
Mount Vernon 13:109 
portraits 1:303, 1:305, 1:306, 1:334, 
1395, 1:336 
Greenough, Horace 9:44 
Peale (family) 14:277-278 
Savage, Edward 16:313 
Stuart, Gilbert 17:401 
Sully, Thomas 18:16 
United States, history of the 19:53, . 
19:54, 19:55 
Washington, Martha 19:272 
XYZ Affair 20:66-67 
WASHINGTON, MARTHA 19:272 
WASHINGTON, MOUNT 19:272 
Appalachian Mountains 2:50 
New Hampshire 13:275, 13:278 
WASHINGTON, WALTER 19:272 
WASHINGTON CONFERENCE 19:272- 
273 
disarmament 6:159 
navy 13:226 
WASHINGTON AND LEE UNIVERSITY 
19:273 
WASHINGTON POST, THE 19:273 
Bernstein, Carl, and Woodward, Bob 
3:90 
Bradlee, Benjamin C. 3:265 
Graham, Katharine 8:391 
Watergate 19:289 
WASHO (American Indians) 19:273 
WASP 19:273-274 
animal behavior 1:395 
bee 3:33 
ichneumon fly 10:18-/9 
WASSERMANN, AUGUST VON 19:274 
WASSERMANN, JAKOB 19:274 
WASTE, NUCLEAR see NUCLEAR WASTE 
WASTE DISPOSAL SYSTEMS 19:274- 
275 
land reclamation 11:155 
landfill 11:156 
midden 12:340 
nuclear waste 13:415 
packaging 14:178 - 
pollutants, chemical 15:107 
pollution, environmental 15:109 
pollution control 15:112-113 
recycling of materials 15:408-409 
sewerage 17:3-5 
water supply 19:279, 19:280-281 
WASTE LAND, THE (poem) 19:275 


American literature 1:319 
Eliot, T. S. 7:5-6 
WATCH see CLOCKS AND WATCHES 
WATCH TOWER BIBLE AND TRACT 
SOCIETY see JEHOVAH’S 
WITNESSES 
WATER (hydrology) 19:275 
cooling tower 5:239 
fire prevention and control 7:287 
groundwater 9:60-61 
hunger and thirst 9:381 
hydroelectric power 9:398-400 
hydrogen 9:401 
hydrologic cycle 9:405-406 
hydrologic sciences 9:406 
hydrolysis 9:406 
hydrosphere 9:407 
hydrotherapy 9:407 
iceberg 10:14-15 
mineral water 12:377 
pollination 15:105-106 
river and stream 16:100-102 
water quality 19:277 
water resources 19:278 
water softener 19:278-279 
water supply 19:279-283 
water table 19:283-284 
water well 19:285-286 
WATER, DESALINATION OF see 
DESALINATION 
WATER BEETLE 19:275 
WATER BOATMAN 19:275 
WATER BUFFALO see ANIMAL 
HUSBANDRY; BUFFALO 
WATER BUG 19:276 
WATER CHESTNUT 19:276 
WATER CLOCK see CLEPSYDRA 
WATER HYACINTH 19:276 
WATER LILY 19:276 
lotus 11:365 
WATER MOCCASIN 19:276 
WATER MOLD 19:277 
WATER OATS see WILD RICE 
WATER POLLUTION see POLLUTION, 
ENVIRONMENTAL 
WATER POLO 19:277 
WATER POWER see HYDROELECTRIC 
POWER 
WATER QUALITY 19:277 
cholera 4:369 
groundwater 9:61 
pollution, environmental 15:108 
pollution control 15:112 
spring (water) 17:317 
water resources 19:278 
WATER RESOURCES 19:278 
agriculture and the food supply 
1:182 
aquifer 2:56 
artesian well 2: 167 
desert 6: 102-103 
groundwater 9:60-61 
river and stream 16:101 
spring (water) 17:317 
water quality 19:277 
WATER SAFETY see LIFESAVING AND 
WATER SAFETY 
WATER SOFTENER 19:278-279 
WATER SPANIEL see AMERICAN WATER 
SPANIEL 
WATER STRIDER 19:279 


WATER SUPPLY 19:279-283 
aqueduct 2:55 
California 4:29 
civil engineering 5:4-5 
Colorado River (Colorado) 5:/07-108 
dam 5:410-413 
desalination 6:98-100 
fluoridation 7:363 
glaciers and glaciation 8:316 
irrigation 10:246-248 
plumbing 15:71-72 
sewerage 17:3-5 
solar water heating 17:175 
water resources 19:278 
water treatment 
Vorticella 19:233 
WATER TABLE 19:283-284 
groundwater 9:61 
WATER THRUSH 19:284 
WATER WAVE 19:284-285 
beach and coast 3:16-17 
breaker 3:292-293 
erosion and sedimentation 7:97 
ocean-atmosphere interaction 14:30 
tidal bore 18:249 
tide 18:249-251 
tsunami 18:361-362 
WATER WELL 19:285-286 
WATERBURY (Connecticut) 19:286 
WATERCOLOR 19:286-287 
Barye, Antoine Louis 2:396 
Crome, John 5:342 
Demuth, Charles 6:80-8/ 
Girtin, Thomas 8:311-312 
WATERCRESS 19:287 
cress 5:326 
WATERFALL 19:287-288 
Angel Falls 1:379 
Angola 1:385 
Kukenaam Falls 11:115 
Niagara Falls 13:32J 
Victoria Falls 19:170 
Yosemite Falls 20:83 
WATERFORD (Ireland) 19:288 
WATERFOWL 19:288 
screamer 16:359 
WATERGATE 19:288-289 
Bernstein, Carl, and Woodward, Bob 


Cox, Archibald 5:311 
Ervin, Sam, Jr. 7:99 
executive privilege 7:169 
Ford, Gerald R. 7:397, 7:398 
Jaworski, Leon 10:335 
Mitchell, John N. 12:410 
Nixon, Richard M. 13:345, 13:346- 
347 
United States, history of the 19:70- 
71 
WATERLOO, BATTLE OF 19:289-290 
army 2:139 
Great Britain, history of 9:10 
Napoleonic Wars 13:194 
Wellington, Arthur Wellesley, 1st 
Duke of 19:319-320 
WATERMAN, LEWIS E. 
pen 14:290 
WATERMARK 19:290 
paper 14:229 
WATERMELON 19:290 
WATERS, ETHEL 19:290 


WATERS, MUDDY 19:290 
WATERSKIING 19:290 
WATERSPOUT 19:290-291 
WATERWHEEL 19:291 
mill 12:360 
technology, history of 18:/43 
WATIE, STAND 19:291 
WATLINGS ISLAND see SAN SALVADOR 
ISLAND 
WATSON (family) 19:291 
WATSON, ELKANAH 19:291 
WATSON, JAMES D. 19:291-292 
biology 3:/3/, 3:132 
Crick, Francis 5:327-328 
WATSON, JOHN B. 19:292 
behaviorism 3:47 
psychology, history of 15:272, 
15:274 


WATSON, THOMAS A. 
telephone 18:/55 
WATSON, THOMAS E. (politician) 
19:292 
WATSON, TOM (golfer) 19:292 
WATSON-WATT, SIR ROBERT 
ALEXANDER 19:292 
radar 15:345 
WATT 19:292 
WATT, JAMES 19:293 
technology, history of 18:145-146 
WATTEAU, ANTOINE 19:293 
painting 14: 187 
WATTS, ISAAC 19:294 
hymn 9:409 
WATUTSI see TUTSI 
WAUGH, EVELYN 19:294 
WAUKEGAN (Illinois) 19:294 
WAVE, WATER see WATER WAVE 
WAVE MECHANICS see QUANTUM 
MECHANICS 
WAVEGUIDE 19:294 
electron tube 6:405 
WAVELL, ARCHIBALD PERCIVAL 
WAVELL, 1ST EARL 19:294 
WAVES (Women in the Naval Service) 
19:294 
WAVES AND WAVE MOTION 19:294- 
296 
amplitude modulation 1:352 
diffraction 6:139 
earthquakes 6:312 
electromagnetic radiation 6:398- 
399 
electron microscope 6:402 
frequency 8:85 
harmonics 9:141 
interference (physics) 10:180-181 
interferometer 10:181 
light 11:289 
magnetohydrodynamics 12:47-48 
microseism 12:338 
microwaves 12:338-339 
modulation 13:11-12 
motion, harmonic 13:102 
optics 14:110, 14:111-112 
radar 15:345-346 
radar astronomy 15:346-347 
radiation 15:347-348 
radio 15:349 
Hertz, Heinrich Rudolph 9:226 
radio astronomy 15:352-357 
refraction 16:7 
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resonance (physics) 16:54-55 
soliton 17:182-183 
sound and acoustics 17:197-198 
shock waves 17:54 
ultrasonics 18:409-410 
tunnel effect 18:374-375 
water wave 19:284-285 
waveguide 19:294 
WAX 19:296 
lanolin 11:170 
WAX MUSEUM see TUSSAUD, MADAME 
WAXBILL 19:296 
weaver finch 19:304 
WAXWING 19:296 
WAYNE, ANTHONY 19:297 
WAYNE, JOHN 19:297 
WCTU 19:297 
Nation, Carry Amelia 13:200 
temperance movement 18:166 
Willard, Frances 19:365 
WEAK EQUIVALENCE PRINCIPLE 
relativity 16:17 
WEAK INTERACTIONS see 
FUNDAMENTAL INTERACTIONS 
WEAKFISH 19:297 
WEALTH OF NATIONS, AN INQUIRY INTO 
THE NATURE AND CAUSES OF 
THE (book) see SMITH, ADAM 
WEAPONS see ARTILLERY; BOW AND 
ARROW; CHEMICAL AND 
BIOLOGICAL WARFARE; 
FIREARMS; NUCLEAR 
STRATEGY; ROCKETS AND 
MISSILES; SWORD AND KNIFE; 
other related articles 
WEASEL 19:297-298 
ermine 7:94-95 
ferret 7:246 
marten 12:146 
mink 12:382 
otter 14:153-154 
polecat 15:94 
ratel 15:391-392 
sable 16:230-231 
skunk 17:110-111 
tayra 18:13] 
wolverine 19:402 
WEATHER 19:298-299 
agriculture and the food supply 
1:182 
atmosphere 2:246 
Coriolis effect 5:258 
front 8:95-96 
ice ages 10:7-10 
meteorology 12:297-299 
monsoon 13:49 
National Weather Service 13:212 
precipitation 15:182-184 
thunderstorm 18:242-243 
weather forecasting 19:299-302 
weather modification 19:302-303 
wind 19:378-379 
wind chill 19:379-380 
See also CLIMATE 
WEATHER FORECASTING 19:299-302 
hurricane and typhoon 9:387-388 
meteorological instrumentation 
12:295-297 
radiosonde 15:370 
meteorology 12:297-299 
National Oceanic and Atmospheric 


Administration 13:205 
National Weather Service 13:212 
weather satellite 2:243 

GOES 8:341 
Nimbus 13:340 
TIROS 18:263-264 
World Meteorological Organization 
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World Weather Watch 20:43 
WEATHER MOOIFICATION 19:302-303 
atmosphere 2:246 
WEATHER SATELLITE see SATELLITE, 
ARTIFICIAL 
WEATHERFORD, WILLIAM 19:303 
WEATHERING 19:303 
exfoliation 7:172 
frost action 8:101 
geochemistry 8:222 
goethite 8:342 
sediment, marine 16:382-383 
soil 17:171 
WEATHERMEN see STUDENTS FOR A 
DEMOCRATIC SOCIETY 
WEAVER (bird) 19:304 
WEAVER, JAMES B. 19:304 
WEAVER, ROBERT C. 19:304 
WEAVER, SYLVESTER 
radio and television broadcasting 
15:360 
WEAVER, WARREN 
communication 5:129 
WEAVER FINCH 19:304 
WEAVERS, THE (music group) 
Seeger, Pete 16:386 
WEAVING 19:304-306 
Aubusson 2:257 
Kay, John 11:28 
loom 11:357-358 
textile industry 18:202 
WEB-FED PRESS 19:306 
WEB SPINNER 19:306 
WEBB, SIONEY ANO BEATRICE 19:306 
socialism 17:157 
WEBER, CARL MARIA VON 19:306 
opera 14:103 
WEBER, DICK 19:306-307 
WEBER, JOSEPH 
gravitational waves 8:414 
WEBER, MAX (painter) 19:307 
WEBER, MAX (sociologist) 19:307 
alienation 1:271 
bureaucracy 3:377 
class, social 5:35 
sociology 17:165 
status 17:349 
WEBER, WILHELM EDUARD 19:307 
WEBERN, ANTON VON 19:307-308 
WEBSTER, DANIEL 19:308 
Dartmouth College v. Woodward 
6:20 
Webster-Ashburton Treaty 19:309 
Whig party (United States) 19:345- 
346 


WEBSTER, JOHN 19:308 

WEBSTER, NOAH 19:308-309 
English language 7:56 

WEBSTER, WILLIAM H. 19:309 

WEBSTER-ASHBURTON TREATY 19:309 
Aroostook War 2:144 

WEBSTER v. REPRODUCTIVE SERVICES 
abortion 1:54 


WECHSLER, DAVID 
psychology, history of 15:273 
WEOOELL SEA 19:309 
WEDDINGS see MARRIAGE 
WEDEKINO, FRANK 19:309 
WEDGWOOD, JOSIAH 19:309-310 
Flaxman, John 7:337 
pottery and porcelain 15:159-160 
terra-cotta 18:191 
WEOGWOOD, THOMAS 19:310 
WEED, THURLDW 19:310 
WEEK see CALENDAR 
WEEVER 19:310 
WEEVIL 19:310 
cotton 5:296 
WEGENER, ALFREO LOTHAR 19:310- 
311 
continental drift 5:227-228 
WEICKER, LOWELL P. 19:311 
WEIOMAN, CHARLES 19:311 
WEIERSTRASS, KARL THEODOR 19:311 
WEIGHT (mathematics) 19:311 
WEIGHT (physics) 19:311 
Archimedes 2:86 
molecular weight 13:18 
pound 15:162 
weights and measures 19:313 
WEIGHT LIFTING 19:311 
Alexeyev, Vasily 1:257 
WEIGHT LOSS see DIET, HUMAN; 
OBESITY 
WEIGHTLESSNESS 19:311-312 
free fall 8:53 
space exploration 17:245-246 
space medicine 17:250-251, 17:252 
WEIGHTS ANO MEASURES 19:312-314 
balance 2:343-344 
measurement 12:211-214 
metric system 12:301-302 
See also UNITS, PHYSICAL 
WEIL, SIMONE 19:314 
WEILL, KURT 19:314 
Brecht, Bertolt 3:295 
Lenya, Lotte 11:244 
Threepenny Opera, The 18:240 
WEIL’S DISEASE see LEPTOSPIROSIS 
WEIMAR (Germany) 19:314 
WEIMAR REPUBLIC see GERMANY, 
HISTORY OF; WEIMAR (Germany) 
WEIMARANER 19:314-315 
WEINBERG, STEVEN 19:315 
WEINBERGER, CASPAR WILLARO 
19:315 
WEINGARTNER, FELIX 19:315 
WEISS, PETER 19:315 
theater of fact 18:215 
WEISSMULLER, JOHNNY 19:315 
WEITZ, PAUL J. 
space medicine 17:25] 
WEIZMANN, CHAIM 19:315-316 
WELCH, ROBERT, JR. 
John Birch Society 10:369 
WELD, THEDOORE OWIGHT 19:316 
WELDING AND SDLDERING 19:316 
WELDON, FAY 19:316-317 
WELENSKY, SIR ROY 19:317 
WELF (family) 19:317 
Guelphs and Ghibellines 9:76 
Henry the Lion, Duke of Saxony and 
Bavaria 9:203 
Otto IV, King of Germany and Holy 


Roman Emperor 14:155 
WELFARE see SOCIAL AND WELFARE 
SERVICES 
WELFARE STATE 19:317-318 
Great Britain 
Attlee, Clement, 1st Earl Attlee 
2:256 
Great Britain, history of 9:12-13 
Lloyd George, David, Ist Earl 
Lloyd-George of Dwyfor 11:333 
health-care systems 9:172 
social security 17:151-152 
socialism 17:156-161 
United States 
Wagner, Robert F., Sr. 19:240 
WELK, LAWRENCE 19:318 
WELL see ARTESIAN WELL; WATER 
WELL 
WELLANO SHIP CANAL 19:318 
WELLES, GIOEON 19:318 
WELLES, ORSON 19:318-319 
film, history of 7:270 
radio and television broadcasting 
15:358, 15:359, 15:360 
War of the Worlds, The 19:255 
WELLES, SUMNER 19:319 
WELLESLEY, RICHARO COLLEY 
WELLESLEY, MARQUESS 19:319 
WELLESLEY COLLEGE 19:319 
Palmer, Alice Freeman 14:211 
WELLINGTON (New Zealand) 19:319 
New Zealand 13:307 
WELLINGTON, ARTHUR WELLESLEY, 
1ST DUKE DF 19:319-320 
Waterloo, Battle of 19:289-290 
Wellesley, Richard Colley Wellesley, 
Marquess 19:319 
WELLS, FARGO AND COMPANY 19:320 
outlaws 14:159 
WELLS, H. G. 19:320 
science fiction 16:348, 16:349 
War of the Worlds, The 19:255 
WELSER (family) 
Augsburg 2:260 
WELSH CORGI see CARDIGAN WELSH 
CORGI; PEMBROKE WELSH 
CORGI 
WELSH LANGUAGE see CELTIC 
LANGUAGES 
WELSH LITERATURE 19:320-321 
Dafydd ap Gwilym 5:401 
WELSH PONY see HORSE 
WELSH SPRINGER SPANIEL 19:321 
WELSH TERRIER 19:321 
WELTY, EUOORA 19:321 
WENATCHEE (American Indians) 
19:321 
WENCESLAS, SAINT 19:322 
WENCESLAS |, KING OF BOHEMIA 
19:322 
WENCESLAS II, KING OF BOHEMIA 
19:322 
WENCESLAS, KING OF GERMANY ANO 
BOHEMIA 19:322 
WENTWORTH, WILLIAM CHARLES 
19:322 
WEREWOLF 19:322 
WERFEL, FRANZ 19:322 
WERGELAND, HENRIK ARNOLO 19:322- 
323 
WERNER, ABRAHAM GOTTLOB 19:323 


geology 8:233 
WERNER, ALFRED 
coordination compounds 5:243 
WERNER’S SYNDROME 
premature aging 1:173 
WERNICKE’S APHASIA 
aphasia 2:43 
WERTHEIMER, MAX 19:323 
Gestalt psychology 8:287 
WERTMULLER, LINA 19:323 
WESER RIVER 19:323 
WESLEY (family) 19:323-324 
Church of the Nazarene 4:387 
circuit rider 4:399 
Methodism 12:300 
WESLEY, JOHN 
Church of the Nazarene 4:387 
circuit rider 4:399 
WESLEYAN UNIVERSITY 19:324 
WESSEX 19:324 
Alfred, King of England 1:259 
Anglo-Saxons 1:384 
Athelstan, King of Wessex 2:234 
Edward the Elder, King 6:349 
Mercia 12:266 
WESSEX CULTURE 19:324 
barrow 2:393 
Cheddar 4:279-280 
WEST, BENJAMIN 19:324-325 
academies of art 1:64 
American art and architecture 1:304 
Canada, history of 4:78 
lithograph 11:321 
WEST, JERRY 19:325 
WEST, JESSAMYN 19:325 
WEST, MAE 19:325 
WEST, NATHANAEL 19:326 
WEST, REBECCA 19:326 
WEST, THE see FRONTIER 
WEST AFRICA 19:326 
history 
Kanem-Bornu 11:10-11 
Songhai (empire) 17:192 
Umar, al-Hajj 18:411-412 
people 
Ashanti 2:182 
Ewe 7:165 
Fulani 8:110 
Mende 12:255 
religion 
Islam 10:253-254 
rivers, lakes, and waterways 
Chad, Lake 5:243 
Gambia River 8:157 
Niger River 13:332 
Senegal River 16:399-400 
slavery 17:116, 118 
zombie 20:119 
WEST BANK (Jordan River) 19:326 
Arab-Israeli Wars 2:58-59 
Arabs 2:62 
Israel 10:263, 267-268 
Jordan 10:390-392 
Palestine 14:207 _ 
WEST BENGAL see BENGAL 
WEST FLORIDA CONTROVERSY 19:326- 
327 
WEST GERMANY see GERMANY 
WEST HIGHLAND WHITE TERRIER 
19:327 
WEST INDIES 19:327-328 


map 19:327 
WEST INDIES ASSOCIATED STATES 
19:328 
WEST IRIAN see IRIAN JAYA 
WEST PAKISTAN see PAKISTAN 
WEST PALM BEACH (Florida) 19:328 
WEST POINT see UNITED STATES 
MILITARY ACADEMY 
WEST VIRGINIA 19:328-333 
cities see specific city names 
climate 19:328 
economic activity 19:329, 19:331 
education 19:329 
flag 19:329 
government and politics 19:329, 


history 19:331-333 
Pierpont, Francis Harrison 15:9- 
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land and resources 19:328-329 
map 19:330 
mining 19:328, 19:329, 19:331, 
19: 332, 19:333 
people 19:329, 19:331 
rivers, lakes, and waterways 19:328 
seal, state 19:329 
WESTERLIES 19:333 
atmosphere 2:244 
jet stream 10:353-354 
WESTERN AUSTRALIA 19:333 
WESTERN EUROPE 19:333 
communism 5:138 
criminal justice 5:335 
European Community 7:143-144 
European prehistory 7:145-146 
farms and farming 7:215 
socialism 17:159 
See also specific country names 
WESTERN MESSENGER (periodical) 
transcendentalism 18:317-318 
WESTERN MUSIC see COUNTRY AND 
WESTERN MUSIC 
WESTERN SAHARA 19:333-334 
WESTERN SAMOA 19:334-335 
Apia 2:44 
flag 19:334 
government and history 19:334-335 
land, people, and economy 19:334 
map 19:334 
Samoa 16:268 
WESTERNS 19:335 
authors 
Grey, Zane 9:51 
Harte, Bret 9:150 
L’Amour, Louis 11:123 
Leonard, Elmore 11:246 
Wister, Owen 19:394 
pulp magazines 13:295 
stage, film, radio, television 
Hart, William S. 9:150 
Mix, Tom 12:412 
Wayne, John 19:297 
WESTINGHOUSE, GEORGE 19:335 
brake 3:277 
Tesla, Nikola 18:193 
WESTLAKE, DONALD E. 19:335 
WESTMINSTER ABBEY 19:335 
English art and architecture 7:48 
Gothic art and architecture 8:371, 
8:374, 8:375 
WESTMINSTER PALACE 19:336 


WHITE SULPHUR SPRINGS 


Gothic Revival 8:375 
London (England) 11:349 
Pugin, Augustus 15:293 
WESTMORELAND see CUMBRIA 
WESTMORELAND, WILLIAM C. 19:336 
Vietnam War 19:193 
WESTON, EDWARD 19:336 
WESTPHALIA (Germany) 19:336 
WESTPHALIA, PEACE OF 19:336 
Frederick William, Elector 8:51-52 
Holy Roman Empire 9:278 
Netherlands 13:259 
Thirty Years’ War 18:229 
WESTWARD MOVEMENT, U.S. see 
FRONTIER 
WETLANDS see SWAMP, MARSH, AND 
BOG 


WEXFORD (Ireland) 19:337 
WEYDEN, ROGIER VAN DER 19:337 
Renaissance art and architecture 
16:34 
WEYGAND, MAXIME 19:337 
WHALE 19:337-339 
ambergris 1:298 
animal migration 1:408, 1:409 
Antarctica 2:10, 2:12 
cetacean 4:239-240 
dolphin 6: 197-198 
ivory and ivory carving 10:293-294 
scrimshaw 16:360-361 
porpoise 15: 134 
sperm oil 17:299-300 
whaling 19:339-341 
WHALING 19:339-341 
endangered species 7:32 
map 7:308 
WHARTON, EDITH 19:341 
Ethan Frome 7:112-113 
WHEAT 19:341-343 
agriculture, history of 1:178, 1:179 
Asia 2:199 
Canada 4:69 
grass 8:405 
United States 19:4] 
Kansas 11:15 
Oklahoma 14:74 
uses 
flour 7:355 
pasta 14:262-263 
WHEATEN TERRIER see SOFT-COATED 
WHEATEN TERRIER 
WHEATLEY, PHILLIS 19:343 
American literature 1:315 
WHEATSTONE BRIDGE see BRIDGE 
CIRCUIT 
WHEEL 19:343-345 
flywheel 7:368 
gear 8:187-188 
pulley 15:294 
simple machines 17:86 
transportation 18:325 
wagon 19:240-241 
WHEEL ANIMALCULE see ROTIFER 
WHEELER, SIR MORTIMER 
archaeology 2:82, 2:83 
WHEELER, WILLIAM ALMON 19:345 
WHEELING (West Virginia) 19:345 
WHEELOCK, ELEAZAR 19:345 
WHEELWRIGHT, JOHN 19:345 
WHELK 19:345 
WHIG PARTY (England) 19:345 
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Burke, Edmund 3:380 
Fox, Charles James 8:15 
Newcastle, Thomas Pelham-Holles, 
Ist Duke of 13:310 
Shaftesbury, Anthony Ashley Cooper, 
Ist Earl of 17:16 
WHIG PARTY (United States) 19:345- 
346 
Anti-Masonic party 2:28 
Clay, Henry 5:39-40 
Lincoln, Abraham 11:300-301 
United States, history of the 19:58, 
19:59 
WHIP 19:346 
WHIPLASH 19:346 
WHIPPET 19:346 
WHIPPLE, ABRAHAM 19:346 
WHIP-POOR-WILL 19:346-347 
WHIRLING DERVISH see DERVISH 
WHIRLPOOL 19:347 
WHISKEY 19:347-348 
WHISKEY REBELLION 19:348 
WHISKEY RING 19:348 
Bristow, Benjamin Helm 3:310 
Grant, Ulysses S. 8:399 
WHIST 19:348 
WHISTLER, JAMES ABBOTT McNEILL 
19:348-349 
abstract art 1:57 
American art and architecture 
1:307-308 
graphic arts 8:402 
Ruskin, John 16:200 
WHITE, ANDREW DICKSON 19:349 
WHITE, BYRON R. 19:349 
Supreme Court of the United States 
18:32 
WHITE, E. B. 19:349 
Charlotte’s Web 4:272 
WHITE, EQWARD QOUGLASS 19:349 
WHITE, EOWARD H., Il 19:349-350 
Apollo program 2:46 
WHITE, ELLEN G. 
Adventists 1:101 
WHITE, HUGH LAWSON 19-350 
WHITE, MINOR 19:350 
WHITE, PATRICK 19:350 
WHITE, PEREGRINE 19:350 
WHITE, STANFORD 19:350 
WHITE, T. H. 19:350 
WHITE, THEODORE 19:351 
WHITE, WALTER 19:351 
WHITE, WILLIAM 19:351 
WHITE, WILLIAM ALLEN 19:351 
WHITE AUSTRALIAN POLICY 
Australia 2:273, 2:278 
WHITE-COLLAR CRIME 19:351 
computer crime 5:157 
crime 5:330 
RICO Act 16:89 
WHITE DWARF 19:351 
WHITE HOUSE 19:351-352 
Hoban, James 9:261 
WHITE MOUNTAINS 19:352 
New Hampshire 13:275, 13:278 
Washington, Mount 19:272 
WHITE ROT FUNGUS 19:352 
WHITE RUSSIA see BELORUSSIA 
WHITE SANDS MISSILE RANGE 19:352 
WHITE SEA 19:352-353 
WHITE SULPHUR SPRINGS (West 
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WHITE SUPREMACY 


Virginia) 19:353 
WHITE SUPREMACY see APARTHEID; 
JIM CROW LAWS; RACISM 
WHITEFIELO, GEORGE 19:353 
Methodism 12:300 
WHITEFISH 19:353 
WHITEHALL PALACE 
English art and architecture 7:49-50 
WHITEHEAD, ALFREO NORTH 19:353 
logic 11:344, 11:345 
WHITEHEAD, ROBERT 
torpedo (projectile) 18:294, 18:295 
WHITEHORSE (Yukon Territory) 19:353 
WHITEMAN, PAUL 19:353 
WHITGIFT, JOHN 19:353-354 
WHITLAM, GOUGH 19:354 
WHITMAN, MARCUS 19:354 
Cayuse (American Indians) 4:208 
Oregon Trail 14:128 
WHITMAN, WALT 19:354-355 
American literature 1:316-3J7, 
1:319 
Leaves of Grass 11:222 
WHITNEY, ELI 19:355 
cotton gin 5:297 
machine tools 12:20 
manufacturing, history of 12:108 
textile industry 18:202 
WHITNEY, MOUNT 19:355 
WHITSUNDAY see PENTECOST 
WHITTAKER, CHARLES EVANS 19:355 
WHITTIER, JOHN GREENLEAF 19:355 
WHITWORTH, KATHY 19:355 
WHO see WORLD HEALTH 
ORGANIZATION 
WHO, THE (rock music group) 19:356 
WHOLESALING 19:356 
WHOOPING COUGH 19:356 
WHOOPING CRANE 19:356-357 
WHORF, BENJAMIN LEE 19:357 
anthropological linguistics 2:18 
communication 5:130 
WHO'S AFRAID OF VIRGINIA WOOLF? 
(play) 19:357 
WICHITA (American Indians) 19:357 
WICHITA (Kansas) 19:357 
Kansas 11:17 
WICHITA FALLS (Texas) 19:357 
WICKERSHAM, GEORGE W. 19:357 
WICKHAM, HENRY 
rubber 16:187-188 
WICKIUP 19:357-358 
WIDEROE, ROLF 
accelerator, particle 1:68 
WIOGEON 19:358 
WIOOR, CHARLES MARIE 19:358 
WIELAND, CHRISTOPH MARTIN 19:358 
WIENER, NORBERT 19:358 
communication 5:129 
cybernetics 5:383-384 
WIESBADEN (Germany) 19:358 
WIESEL, ELIE 19:358 
WIFE BEATING see BATTERED WOMEN 
WIG 19:358 
costume 5:286, 5:288 
WIGGIN, KATE DOUGLAS 19:359 
WIGGLESWORTH, MICHAEL 19:359 
WIGHT, ISLE OF see ISLE OF WIGHT 
WIGMAN, MARY 19:359 
WIGNER, EUGENE PAUL 19:359 
WIGTOWN (Scotland) 19:359 


WIGWAM 19:359 
WILBERFORCE, WILLIAM 19:359 
WILBUR, RICHARO 19:359 
American literature 1:321 
WILD CHILDREN see FERAL CHILDREN 
WILD RICE 19:359-360 
WILOCAT 19:360 
cat family 4:180 
WILDE, OSCAR 19:360-361 
aestheticism 1:117 
Beerbohm, Sir Max 3:41 
decadence 6:48 
epigram 7:83 
wit 19:395 
WILOEBEEST 19:361 
animal migration 1:409 
WILOER, BILLY 19:361 
WILDER, L. DOUGLAS 19:361 
African Americans 1:149, 1:150 
WILOER, LAURA INGALLS 19:361 
WILOER, THORNTON 19:361 
WILOERNESS CAMPAIGN 19:361-362 
Civil War, U.S. 5:25-26 
Grant, Ulysses S. 8:399 
WILOERNESS ROAO 19:362 
Transylvania Company 18:329 
WILOLIFE REFUGE 19:362 
Serengeti National Park 16:404 
WILFRID, SAINT 19:362 
WILHELM see WILLIAM for German 
rulers of this name 
WILHELM, HOYT 19:363 
WILHELMINA, QUEEN OF THE 
NETHERLANOS 19:363 
WILKES, CHARLES 19:363 
Trent Affair 18:335 
WILKES, JOHN 19:363 
WILKES-BARRE (Pennsylvania) 19:363 
WILKINS, SIR HUBERT 19:363 
WILKINS, ROY 19:363-364 
WILKINSON, BUD 19:364 
WILKINSON, JAMES 19:364 
WILKINSON, JEMIMA 19:364 
WILL (law) 19:364 
death and dying 6:45 
estate 7:109 
guardian 9:72 
inheritance 10:157 
probate 15:237 
property 15:248 
trust 18:359 
WILL (philosophy) 19:364-365 
WILLAMETTE RIVER 19:365 
WILLARO, EMMA HART 19:365 
WILLARD, FRANCES 19:365 
WILLEMITE 19:365 
WILLEMSTAO (Netherlands) 19:365 
WILLIAM OF AUVERGNE 19:365 
WILLIAM OF CHAMPEAUX 19:365 
Aberlard, Peter 1:48-49 
WILLIAM THE LION, KING OF 
SCOTLAND 19:365 
WILLIAM ANO MARY, COLLEGE OF 
19:365 
WILLIAM OF OCCAM 19:365-366 
logic 11:344 
nominalism 13:354 
Occam’s razor 14:29 
scholasticism 16:338, 16:339 
WILLIAM |, KING OF ENGLAND (William 
the Conqueror) 19:366 


Bayeux Tapestry 3:15 
Domesday Book 6:201 
English language 7:55 
Normans 13:359 
WILLIAM II, K‘NG OF ENGLAND 
(William Rufus) 19:366-367 
WILLIAM Ill, KING OF ENGLAND, 
SCOTLAND, AND IRELAND 
19:367 
Glorious Revolution 8:329 
Marlborough, John Churchill, Ist 
Duke of 12: 132-133 
WILLIAM IV, KING OF ENGLAND, 
SCOTLAND, AND IRELANO 
19:367 
WILLIAM |, EMPEROR OF GERMANY 
19:367 
Germany, history of 8:280, 8:27] 
WILLIAM Il, EMPEROR OF GERMANY 
19:367-368 
Germany, history of 8:281-282 
World War | 20:6, 20:18 
WILLIAM |, KING OF THE 
NETHERLANOS 19:368 
WILLIAM II, KING OF THE 
NETHERLANDS 19:368 
WILLIAM III, KING OF THE 
NETHERLANDS 19:368 
WILLIAM |, PRINCE OF ORANGE 
(William the Silent) 19:368-369 
Orange (dynasty) 14:114 
WILLIAM Il, PRINCE OF ORANGE 
19:369 
WILLIAMS, EDWARD BENNETT 19:369 
WILLIAMS, ELEAZER 19:369 
WILLIAMS, EMLYN 19:369 
WILLIAMS, ERIC 19:369-370 
WILLIAMS, HANK 19:370 
country and western music 5:302 
WILLIAMS, HARRISON 
ABSCAM 1:56 
WILLIAMS, JOHN 19:370 
WILLIAMS, JOHN A. 19:370 
WILLIAMS, ROGER 19:370 
Puritanism 15:303 
Rhode Island 16:76-77 
WILLIAMS, TED 19:370-371 
WILLIAMS, TENNESSEE 19:371 
Cat on a Hot Tin Roof 4:180 
Streetcar Named Desire, A17:395 
WILLIAMS, WILLIAM CARLOS 19:372 
American literature 1:319 
WILLIAMS, WILLIAM SHERLEY 19:372 
WILLIAMS COLLEGE 19:372 
WILLIAMSBURG (Virginia) 19:372 
architecture 1:299 
colonial styles in North America 


WILLIAMSPORT (Pennsylvania) 
19:372-373 
WILLKIE, WENDELL L. 19:373 
WILLOW (botany) 19:373 
poplar 15:126 
WILLS, GARRY 19:373 
WILLS, HELEN NEWINGTON 19:373 
WILLSON, MEREDITH 19:373 
WILMINGTON (Delaware) 19:374 
Delaware 6:67 
WILMINGTON (North Carolina) 19:374 
WILMOT PROVISO 19:374 
Civil War, U.S. 5:10 


Mexican War 12:310 
United States, history of the 19:59 
WILSON, ANGUS 19:374 
WILSON, AUGUST 19:374 
WILSON, CHARLES THOMSON REES 
19:374 
cloud chamber 5:58-59 
WILSON, SIR DANIEL 
archaeology 2:74 
WILSON, EDMUNO 19:374 
WILSON, EDWARD 0. 
animal behavior 1:399 
sociobiology 17:162 
WILSON, HAROLD 19:374-375 
Labour party 11:134 
WILSON, HENRY 19:375 
WILSON, JAMES 19:375 
WILSON, ROBERT 19:375 
WILSON, ROBERT W., ANO PENZIAS, 
ARNO A. 19:375 
background radiation 2:326 
cosmology 5:277 
WILSON, SAMUEL 
Uncle Sam 18:414 
WILSON, TEDOY 19:375 
WILSON, W. B. 19:375 
WILSON, WOOOROW 19:376-377 
Democratic party 6:76, 6:77 
Fourteen Points 8:13 
House, Edward M. 9:330 
liberalism 11:268 
McAdoo, William G. 12:3 
Paris Peace Conference 14:248 
United States, history of the 19:63- 
64 
World War | 20:18, 20:20, 20:23 
WILT see DISEASES, PLANT 
WILTSHIRE (England) 19:378 
WIMBLEDON TOURNAMENT see TENNIS 
WINCHELL, WALTER 19:378 
WINCHESTER (England) 19:378 
English music 7:67 
illuminated manuscripts 7:48 
WINCKELMANN, JOHANN 19:378 
archaeology 2:80 
classicism 5:36 
sculpture 16:366 
WINO 19:378-379 
atmosphere 2:244-246 
blizzard 3:176 
chinook 4:362 
Coriolis effect 5:258 
desert 6:103-104 
erosion and sedimentation 7:96-97 
hurricane and typhoon 9:387 
jet stream 10:353-354 
measurement 
anemometer 1:376-377 
mistral 12:409 
monsoon 13:49 
mountain and valley winds 13:113- 


ocean currents 14:30-32 
pollination 15:105 

sand dune 16:280-281 

sandstorm and dust storm 16:283 
sirocco 17:96 

thunderstorm 18:242-243 

trade winds 18:312-313 
westerlies 19:333 

wind chill 19:379-380 


windmills and wind power 19:380- 


WINO CHILL 19:379-380 
WIND INSTRUMENTS see MUSICAL 
INSTRUMENTS; specific 
instrument names 
WIND TUNNEL 19:380 
aerodynamics 1:112 
aerospace industry 1:14, 1:115 
WINO IN THE WILLOWS, THE (novel) 
19:380 
WINOHOEK (Namibia) 19:380 
WINDMILLS AND WINO POWER 
19:380-381 
energy sources 7:39 
mill 12:360 
power, generation and transmission 
of 15:169-170 
technology, history of 18:144 
WINDOW see HOUSE (in western 
architecture) 
WINDPIPE see TRACHEA 
WINOSOR (dynasty) 19:381 
See also specific monarch names 
WINOSOR (Ontario) 19:381 
WINDSOR CASTLE 19:381-382 
WINDWARD ISLANDS 19:382 
Saint Lucia 16:247-248 
Saint Vincent and the Grenadines 
16:251-252 
WINE 19:382-385 
champagne 4:251 
grape 8:399-400 
port 15:134-135 
wine-making process 19:384, 
19:385 
WINESBURG, OHIO (novel) 19:385 
WING (biology) 
bird 3:139, 3:142 
WINGATE, OROE 19:385 
WINNEBAGO (American Indians) 
19:385-386 
lowa (American Indians) 10:216 
WINNEBAGO, LAKE 19:386 
WINNIE-THE-POOH (stories) 19:386 
Milne, A. A. 12:366 
Shepard, Ernest Howard 17:36 
WINNIPEG (Manitoba) 19:386 
WINNIPEG, LAKE 19:386 
WINNIPESAUKEE, LAKE 19:386 
WINOGRAND, GARRY 
photography, history and art of 
14:400 
WINSLOW, EOWARO 19:386 
WINSLOW, JOHN ANCRUM 19:386 
WINSTON-SALEM (North Carolina) 
19:386 
WINTER KING, THE see FREDERICK V, 
ELECTOR PALATINE (the Winter 
King) 
WINTER OLYMPICS see OLYMPIC 
GAMES 
WINTER PALACE 19:387 
WINTER WAR see RUSSO-FINNISH WAR 
WINTERBERRY 19:387 
WINTERGREEN 19:387 
WINTER'S TALE, THE (play) 19:387 
WINTERTHUR (Switzerland) 19:387 
WINTHROP (family) 19:387-388 
WIRE 19:388 
WIREHAIRED POINTING GRIFFON 


19:388 
WIRELESS see RADIO 
WIRETAPPING 19:388 
WISCONSIN 19:388-393 
cities 19:390 
See also specific city names 
economic activity 19:390, 19:392 
education and culture 19:390 
flag 19:389 
government and politics 19:392 
history 19:392-393 
La Follette, Robert M. 11:124-125 
land and resources 19:389-390 
map 19:39] 
people 19:390 
Menominee 12:260-261 
rivers, lakes, and waterways 
19:389-390, 19:392 
Winnebago, Lake 19:386 
seal, state 19:389 
vegetation and animal life 19:390 
WISCONSIN, UNIVERSITY OF 19:393 
WISOOM, JOHN 19:393-394 
analytic and linguistic philosophy 
1:358-359 
WISDOM, BOOK OF 19:394 
WISE, ISAAC MAYER 19:394 
WISE, JOHN 19:394 
WISE, STEPHEN SAMUEL 19:394 
WISE MEN, THREE see MAGI 
WISEMAN, FRED 19:394 
documentary 6:18, 6:182 
WISENT 
bison 3:156 
WISTER, OWEN 19:394 
WISTERIA 19:394 
WIT 19:395 
epigram 7:83 
Nash, Ogden 13:197 
Nemerov, Howard 13:239 
Parker, Dorothy 14:249 
Ward, Artemus 19:257 
Wilde, Oscar 19:360-361 
WITCH DOCTOR see SHAMAN 
WITCH HAZEz (botany) 19:395 
sweet gum 18:61-62 
WITCHCRAFT 19:395-396 
amulet 1:354 
Apuleius 2:54 
magic 12:40 
psychopathology 15:277 
Salem Witch Trials 16:255-256 
superstition 18:31 
WITCHWEED 19:396 
WITHERSPOON, JOHN 19:396 
WITKIEWICZ, STANISLAW IGNACY 
19:396 
WITNESS 19:396 
WITT, JOHAN DE 19:396 
WITT, KATARINA 19:396 
ice skating 10:14 
WITTE, SERGE! YULIVICH, COUNT 
19:397 
WITTELSBACH (family) 19:397 
Germany, history of 8:277 
Palatinate 14:194 
WITTENBERG (Germany) 19.397 
WITTGENSTEIN, LUDWIG 19:397-398 
analytic and linguistic philosophy 
1:358, 1:359 
epistemology 7:86 


WOMEN IN SOCIETY 


logical positivism 11:345 
WITWATERSRANO (South Africa) 
19:398 
WITZ, KONRAO 19:398 
WIZARD OF OZ, THE (novel) 19:398 
Baum, L. Frank 3:12 
WOBBLIES see INDUSTRIAL WORKERS 
OF THE WORLD 
WODEHOUSE, SIR P. G. 19:398 
WODEN see ODIN 
WOHLER, FRIEDRICH 19:398 
organic chemistry 14:131 
WOK 
cooking 5:237-238 
WOLCOTT (family) 19:398-399 
WOLF 19:399-400 
WOLF, HUGO 19:400 
WOLF CHILDREN see FERAL CHILDREN 
WOLF-FERRARI, ERMANNO 19:400 
WOLFE, JAMES 19:400 
Canada, history of 4:77, 4:78 
WOLFE, NERO (fictional character) 
Stout, Rex 17:385 
WOLFE, THOMAS 19:400-401 
WOLFE, TOM 19:401 
WOLFF, CHRISTIAN 19:401 
WOLFFISH see BLENNY 
WOLFFLIN, HEINRICH 
architecture 2:87 
WOLFHOUND see BORZOI; IRISH 
WOLFHOUND 
WOLFRAM see TUNGSTEN 
WOLFRAM VON ESCHENBACH 19:401 
WOLFRAMITE 19:401 
WOLGEMUT, MICHAEL 19:401 
WOLLONGONG (Australia) 19:401 
WOLLSTONECRAFT, MARY 19:401-402 
feminism 7:235 
Adams, Abigail 1:85 
Godwin, William 8:340 
Shelley, Mary Wollstonecraft 17:33 
Vindication of the Rights of Women, 
A19:204 
women in society 19:404 
WOLPE, JOSEPH 
psychology, history of 15:274 
WOLSEY, THOMAS 19:402 
WOLSTENHOLME TOWNE 19:402 
WOLVERINE 19:402 
WOMAN SUFFRAGE see SUFFRAGE, 
WOMEN’S 
WOMAN'S CHRISTIAN TEMPERANCE 
UNION see WCTU 
WOMBAT 19:402 
marsupial 12:145 
WOMEN (biology) 
abortion 1:53-54 
adolescence 1:96-97 
aging 1:171-172 
AIDS 1:189 
breast 3:293-294 
breast-feeding 3:294 
cervicitis 4:239 
endometriosis 7:36 
fertility, human 7:246 
frigidity 8:91 
gynecology 9:97 
hysterectomy 9:414-415 
mammography 12:87 
menopause 12:261 
menstruation 12:262-263 
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premenstrual syndrome 15:199 
obstetrics 14:28 
osteoporosis 14:150 
pregnancy and birth 15:185-189 
reproductive system, human 16:43 
44 
sex hormones 17:6-7 
sexual development 17:10-12 
sexual intercourse 17:12-13 
urogenital diseases 19:94 
venereal disease 19:140-141 
WOMEN IN THE AIR FORCE see WAF 
WOMEN IN SOCIETY 19:402-406 
anorexia nervosa 2:3 
Arabs 2:63, 2:64 
astronaut 2:227 
battered women 3:7-8 
Blackwell (family) 3:168 
bulimia 3:368-369 
chastity belt 4:275 
civil rights 5:7 
clothing industry 5:56-57 
concubinage 5:169 
cosmetics 5:272-274 
costume 9:284-294 
day-care center 6:33 
discrimination 6:160 
divorce 6:175-176 
alimony 1:271 
domestic service 6:201-202 
education 
coeducation 5:78 
Seven Sisters Colleges 16:410 
university 19:79 
Equal Rights Amendment 7:87 
family 7:206 
fashion design 7:218-220 
feminism 7:235-236 
Adams, Abigail 1:85 
Filipino Americans 2:210 
foot-binding 7:387 
frontier 8:98 
geisha 8:190 
harem 9:138-139 
hunter-gatherers 9:383 
inheritance 10:157 
Japanese literature 10:331 
Luke, Gospel According to 11:393 
Lysistrata (play) 11:415 
Mann Act 12:101 
marriage 12:137 
dowry 6:222 
suttee 18:49 
military service 
uniform, military 2:14] 
WAC 19:238 
WAF 19:238 
Waves 19:294 
nomad 13:354 
nursing (profession) 14:8-9 
organizations 
American Association of 
University Women 1:310 
National Organization for Women 
13:205-206 
population 15:130 
pornography 15:133-134 
poverty 15:166 
prison 15:234 
prostitution 15:249-250 
queen 15:330 
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rape (crime) 15:387-388 
religion 
mother goddess 13:100-101 
nun 14:6 
Salic law 16:256 
Seneca Falls Convention 16:397 
sex roles 7:8-9 
sexism 17:9 
sexual development 17:11, 17:12 
sports 
bowling 3:259 
softball 17:170 
track and field 18:308, 18:309, 
18:311 
See also other specific sport 
names; specific personal 
names 
surrogate motherhood 18:43 
teaching 18:134 
young people 20:87 
See also SUFFRAGE, WOMEN’S 
WOMEN’S ARMY CORPS see WAC 
WOMEN’S MOVEMENTS see FEMINISM 
WOMEN’S RIGHTS see EQUAL 
OPPORTUNITY; EQUAL RIGHTS 
AMENDMENT; FEMINISM; 
SUFFRAGE, WOMEN’S 
WOMEN’S ZIONIST ORGANIZATION OF 
AMERICA see HADASSAH 
WONOER, STEVIE 19:406 
WOOD (material) 19:406-408 
lignin 
white rot fungus 19:352 
lumber 11:394, 11:395, 11:396 
petrified wood 14:341-342 
products 
paper 14:227-229 
Scandinavian art and architecture 
16:322 
termite 18: 188-189 
uses 19:407-408 
wood carving 19:409 
woodcuts and wood engravings 
19:41] 
W000, FERNANOO 19:408 
W000, GRANT 19:408 
W000, LEONARO 19:408-409 
WOOD, REX 
Canada, history of 4:8] 
WOOD ALCOHOL see METHYL ALCOHOL 
W000 CARVING 19:409-410 
adz (tool) 1:104 
African art 1:151-153, 1:154 
WOOD LOUSE see ISOPOD 
W000 SORREL 19:410 
WOOD TURTLE see POND TURTLE 
WOOD WARBLER 19:410 
ovenbird 14:160 
water thrush 19:284 
WOODBINE 19:410 
WOODCHUCK see GROUNDHOG 
WOOOCOCK 19:410-411 
WOOOCREEPER 19:411 
WOOOCUTS ANO WOOO ENGRAVINGS 
19:41] 
art 2:152 
book illustration 3:222-223 
Burgkmair, Hans, the Elder 3:379 
Cole, Timothy 5:86 
Doré, Gustave 6:712-213 
Durer, Albrecht 6:272, 8:254 


WOMEN’S ARMY CORPS 


folk art 7:372, 7:373, 7:374 

Gibbons, Grinling 8:299 

graphic arts 8:401-402 

Japanese art and architecture 
10:329 

Ukiyo-e 18:406-407 

Wolgemut, Michael 19:401 

WOOOEN, JOHN 19:411 

WOODHENGE 
archaeology 2:76 

WOOOHULL, VICTORIA 19:411-412 

WOODLAND CULTURE see MOUND 

BUILDERS 

WOOOPECKER 19:412 
sapsucker 16:292 

WOOORUFF 19:412 

WOOOS HOLE SCIENTIFIC 

INSTITUTIONS 19:412-413 

WOODSON, CARTER GOOWIN 19:413 

WOODSTOCK FESTIVAL 19:413 
rock music 16:117 

WOOOVILLE, ELIZABETH 19:413 

WOODWARD, BOB see BERNSTEIN, 

CARL, AND WOODWARD, BOB 

WOODWARD, C. VANN 19:413 

WOOOWARD, JOANNE 19:413 

WOODWIND INSTRUMENTS see 

MUSICAL INSTRUMENTS; 
specific instrument names 

WOODWORKING see WOOD CARVING 

WOODY PLANT see SHRUB; TREE 

WOOL 19:413-414 
cashmere 4:166 
sheep 17:29-30 
vicufia 19:17] 

WOOLF, VIRGINIA 19:414-415 
English literature 7:66 
Sackville-West, Victoria 16:232 
To the Lighthouse 18:271 

WOOLLCOTT, ALEXANOER 19:415 

WOOLLEY, SIR LEONARO 19:415 

WOOLMAN, JOHN 19:415 

WOOLWORTH BUILOING 19:415 
American art and architecture 1:302 
Gilbert, Cass 8:304 
skyscraper 17:112, 17:113 

WORCESTER (city in England) 20:3 

WORCESTER (city in Massachusetts) 

20:3 

WORD see LINGUISTICS 

WORD GAMES see GAMES—word 

games 

WORO PROCESSING 20:3 
computer 5:154 

WORDEN, ALFRED M. 

Apollo program 2:48 

WOROSWORTH, WILLIAM 20:3-4 
Coleridge, Samuel Taylor 5:87 
English literature 7:60, 7:62 
Lyrical Ballads 11:414-415 
Rime of the Ancient Mariner, The 

16:96-97 
Southey, Robert 17:238 
WORK (employment) see EMPLOYMENT 
AND UNEMPLOYMENT 

WORK (physics) 20:4 
electron volt 6:405 
horsepower 9:314 
joule 10:395 
perpetual motion machine 14:318 
power 15:168 


simple machines 17:85 
WORK-STUDY EDUCATIONAL 
PROGRAMS 
Berry, Martha McChesney 3:91 
WORKER BEE see BEE 
WORKERS’ COMPENSATION 20:4 
WORKS PROGRESS AOMINISTRATION 
20:4 
American art and architecture 1:309 
art collectors and patrons 2:159 
Depression of the 1930s 6:94, 6:95 
Federal Theatre Project 7:230 
Federal Writers’ Project 7:230 
WORLO 20:4 
WORLO BANK 20:4-5 
Bretton Woods Conference 3:299 
Conable, Barber B. 5:166 
foreign aid 7:400 
International Development 
Association 10:190 
International Finance Corporation 
10:190 
WORLO COUNCIL OF CHURCHES 20:5 
WORLD COURT see INTERNATIONAL 
COURT OF JUSTICE 
WORLD CUP see SOCCER 
WORLO HEALTH ORGANIZATION 20:5 
public health 15:285 
smallpox 17:126 
WORLO JEWISH CONGRESS 20:5 
WORLO LINE (physics) 20:5 
WORLO METEOROLOGICAL 
ORGANIZATION 20:6 
weather forecasting 19:299 
WORLD SERIES see BASEBALL 
WORLO TRADE CENTER 20:6 
building construction 3:360 
skyscraper 17:112, 17:113 
Yamasaki, Minoru 20:70 
WORLD WAR | 20:6-24 
aircraft and air operations 20:8, 
20:14, 20:21 
air force 1:194-195 
balloon 2:360 
Richthofen, Manfred, Freiherr von 
16:88 
Rickenbacker, Eddie 16:88-89 
Sopwith Camel 17:194 
SPAD 17:265 
alliances 20:6, 20:8, 20:14 
Central Powers 4:234 
map 20:7 
Triple Alliance 18:343 
Triple Entente 18:343 
armed forces 20:6, 20:8 
navy 13:225-226 
uniform 2:140 
armistices 20:27 20:23 
Armistice Day 2:131 
See also peace settlements 
arms and matériel 
armored vehicle 2:133- 134 
artillery 2:177 
camouflage 4:60 
chemical and biological warfare 
4:283-284 
chlorine 4:366 
gas mask 8:178 
tear gas 18:138 
Asia 2:207 
background and causes 20:6, 20:8 


Balkan Wars 2:349-350 
Franz Ferdinand, Austrian 
Archduke 8:45-46 
Serbia 16:404 
battles and campaigns 20: 9-22 
maps 20:10, 2:12 
See also specific battle names, 
key word inverted 
British Empire 3:316-317 
Canada, history of 4:83 
China, history of 4:345, 4:346 
cryptology 5:356 
disarmament 6:159 
fortification 7:413-414 
France, history of 8:31 
generals 
Allenby, Edmund Henry Hynman 
1:276 
Brusilov, Aleksei Alekseyevich 


Foch, Ferdinand 7:368-369 
Haig, Douglas Haig, 1st Earl 
9:106-107 
Hindenburg, Paul von 9:243 
Ludendorff, Erich 11:391 
Moltke, Helmuth Johannes 
Ludwig, Graf von 13:23 
Pershing, John J. 14:320 
Schlieffen, Alfred, Graf von 
16:334 
See also other specific names 
Germany, history of 8:282 
Italy, history of 10:288 
Japan, history of 10:323-324 
leaders and statesmen 
Albert |, King of the Belgians 
1:235 
Baker, Newton Diehl 2:341 
Bethmann-Hollweg, Theobald von 
3:97 


Churchill, Sir Winston 4:387 
Lawrence, T. E. 11:209-210 
Lloyd George, David, 1st Earl 
Lloyd-George of Dwyfor 11:333 
Nicholas Il, Emperor of Russia 
13:326 
William Il, Emperor of Germany 
19:367-368 
Wilson, Woodrow 19:376 
See a/so other specific names 
literature 
Brooke, Rupert 3:327-328 
Cummings, E. E. 5:37] 
Enormous Room, The 7:71 
Remarque, Erich Marie 16:26 
naval operations 20:13, 20:15, 
20:17, 20:18, 20:20, 20:23 
Lusitania 11:403-404 
submarine 17:408 
Ottoman Empire 14:158 
peace settlements 20: 23-24 
Lausanne, Treaty of 11:199-200 
League of Nations 11:216-217 
Locarno Pact 11:335 
London, treaties and conferences 
of 11:351 
Paris Peace Conference 14:248 
reparations 16:38-39 
poster 15:15] 
propaganda 15:246 
Uncle Sam 18:413, 18:414 


Prussia 15:260, 15:261 
Russia/Union of Soviet Socialist 
Republics, history of 16:209 
strategy 17:390, 20:8-9, 20:14, 
20:16, 20:17-18, 20:20 
See also subheading battles and 
Campaigns above 
United States, history of the 19:64, 
20:18, 20:20-21, 20:22, 20:24 
Bonus Army 3:218 
York, Alvin Cullum 20:82 
unknown soldier 19:81 
WORLD WAR II 20:25-43 
air operations 
air force 1:195, 1:196-197 
Arnold, Henry Harley 2:142 
Britain, Battle of 3:310, 20:29 
Pearl Harbor 14:279-280, 20:31, 
20:32 
strategic bombing 20:34, 20:38, 
20:41-42 
V-1 19:106, 20:37 
V-2 19:106, 20:37 
aircraft, military 1:202-204 
airship 1:211 
Mosquito 13:97 
Mustang 13:164 
P-38 Lightning 14:170 
P-40 14:171 
Spitfire 17:308-309 
Stuka 17:403-404 
Zero 20:109 
arms and matériel 
armor 2:133 
armored vehicle 2:133-134 
artillery 2:177 
chemical and biological warfare 
4:284 
jeep 10:339 
nylon 14:18 
radar 15:345, 15:346 


See also subheading atomic bomb 


below 
army 
uniform 2:140 
Asia 2:208 
Atlantic Charter 2:238, 20:30, 20:31 
atomic bomb 2:252-253, 20:42 
Hiroshima Japan) 9:249-250 
Manhattan Project 12:94-95 
Axis 2:312, 20:29 
background and causes 20:25-27 
Depression of the 1930s 6:95 
fascism 7:217-218 
Hitler, Adolf 9:258 
Munich Conference 13:128 
Nazi-Soviet Pact 13:229 
Nazism 13:229-230 
Polish Corridor 15:95-96 
Russo-Finnish War 16:221 
Sino-Japanese Wars 17:92 
battles and campaigns 20:27-38 
Allied offensive toward Germany 
20: 37-38, 20:39 
Atlantic, battle of the 29:30 
Bataan 3:5 
Bulge, Battle of the 3:368, 3:369 
Dunkerque 2:268 
Guadalcanal 9:69 
Italian campaign 20:36 
Iwo Jima 10:295 


Midway 12:352 
Normandy Invasion 9:133-134, 
20:37, 20:39 
North African campaign 20:29-30, 
20:31, 20:32-34 
Okinawa 14:72 
Pacific campaign 20:31-32, 
20:33, 20:34-35, 20:40-42 
Pearl Harbor 14:279-280, 20:31, 
20:32 
Russian campaign 20:30, 20:34 
Sicily (Italy) 17:67, 20:36 
See also subheadings air 
operations above; naval 
operations below; strategy and 
tactics, military below 
bombs and bombing see the 
subheadings air operations and 
atomic bomb above 
Canada, history of 4:84, 4:85 
cartoon (editorial and political) 
4: 162 
China, history of 4:346-347 
civil defense 5:3 
commando 5:123 
conferences and treaties 
Arcadia Conference 20:30-31 
Atlantic Charter 2:238, 20:30, 
20:31 
Casablanca Conference 20:33 
postwar settlements 20:43 
Potsdam Conference 15:156, 
20:40 
Tehran Conference 20:36-37 
Yalta Conference 20:38, 20:68-69 
cryptology 5:357 
disarmament 6:159 
film, history of 7:269-270 
fortification 7:414 
France, history of 8:31, 20:27, 20:29 
Maginot Line 12:41-42 
Vichy Government 19:166-167 
generals, Allied 
Alexander, Harold George 1:252 
Bradley, Omar N. 3:266 
Chennault, Claire L. 4:300 
de Gaulle, Charles 6:36 
Eisenhower, Dwight D. 6:376-378 
Leclerc, Jacques Philippe 11:226- 
227 
MacArthur, Douglas 12:5 
Marshall, George C. 12:142 
Montgomery of Alamein, Bernard 
Law Montgomery, Ist Viscount 
13:60-61 
Mountbatten of Burma, Louis 
Mountbatten, Ist Earl 13:114 
Patton, George S. 14:270 
Ridgway, Matthew B. 16:90 
Stilwell, Joseph W. 17:372 
Taylor, Maxwell D. 18:130 
Wainwright, Jonathan M. 19:241 
Wavell, Archibald Percival Wavell, 
Ist Earl 19:294 
Weygand, Maxime 19:337 
Zhukov, Georgy Konstantinovich 
20:112 
generals, Axis 
Keitel, Wilhelm 11:31 
Kesselring, Albert 11:53 
Rommel, Erwin 16:163- 164 


Rundstedt, Karl Rudolf Gerd von 
16:197 
Yamashita Tomoyuki 20:70 
Germany, history of 8:283-284 
German surrender 20:38 
Krupp (family) 11:113 
Speer, Albert 17:297 
See also NAZISM 
Great Britain, history of 9:12 
British Empire 3:317 
guerrilla 9:77 
EAM-ELAS 6:290 
intelligence operations 10:177-178 
espionage 7:107 
Office of Strategic Services 14:59 
Italy, history of 10:288 
Japan, history of 10:324 
Hiroshima 9:249-250 
Japanese defeat and surrender 
20:41-42 
journalism 
Pyle, Ernie 15:306 
leaders and statesmen 
Antonescu, lon 2:36 
Chamberlain, Neville 4:249 
Churchill, Sir Winston 4:388 
de Gaulle, Charles 6:36 
Hitler, Adolf 9:258 
Matsuoka Yosuke 12:19] 
Roosevelt, Franklin Delano 16:168 
Stalin, Joseph 17:330 
Stimson, Henry Lewis 17:372-373 
Tojo Hideki 18:277 
Truman, Harry S. 18:355 
literature 
American literature 1:320 
Jones, James 10:386 
Mailer, Norman 12:54-55 
maps 20:28, 2:33, 20:39, 20:41 
naval operations 20:27, 20:30, 
20: 34-35 
Halsey, William F. 9:118 
King, Ernest Joseph 11:69 
navy 13:226 
Nimitz, Chester W. 13:340 
Seabees 16:371 
Spruance, Raymond Ames 17:318 
See also subheading battles and 
campaigns above 
naval vessels 13:220 
PT boat 15:28 
submarine 17:408-409 
Netherlands, history 13:260 
Bernhard of Lippe-Biesterfeld 


Wilhelmina, Queen of the 
Netherlands 19:363 
New Zealand, history 13:309 

Norway, history 13:395 
Quisling, Vidkun 15:336 
nursing (profession) 14:8 
Poland, history 15:90-91 
Warsaw (Poland) 19:260 
Warsaw uprisings 19:261 
poster 
Uncle Sam 18:413, 18:414 
propaganda 
radio and television broadcasting 
15:359 
Tokyo Rose 18:280 
results 20:42-43 
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casualties and expenditures 
20:42 
Oder-Neisse line 14:55 
Prussia 15:260 
reparations 16:39 
trust territory 18:359-360 
United Nations 19:27 
Russia/Union of Soviet Socialist 
Republics, history of 16:209- 
210, 19:11 
strategy and tactics, military 17:390 
Blitzkrieg 3:176 
See also subheadings air 
operations above; battles and 
campaigns above; naval 
operations above 
United States, history of the 19:66- 
67, 20:33-40 
Lend-Lease 11:239 
Murphy, Audie 13:134 
Nisei 2:209, 13:342 
V-E and V-J Day 19:106-107 
veterans 
G.I. Bill of Rights 8:296 
war crimes 20:42 
Holocaust 9:274 
Lidice 11:279 
Nuremberg Trials 14:7 
WORLD WEATHER WATCH 20:43 
WORLD’S FAIRS 20:43-44 
American art and architecture 1:303 
Centennial Exposition 4:228 
Quebec (province in Canada) 15:329 
trade fairs 18:312 
WORM 20:44 
annelid 1:415 
arrowworm 2:145 
diseases 
anthelmintic drugs 2:16 
ascariasis 2:180 
invertebrate 10:203 
nematode 13:239 
Peripatus 14:314 
Polychaete 15:114-115 
rag worm 15:372 
spiny-headed worm 17:307 
WORM-AND-ROLLER STEERING 
steering system 17:354 
WORM LIZARD 20:44 
WORMS (Germany) 20:45 
cathedral 8:253 
WORSAAE, JENS JACOB ASMUSSEN 
archaeology 2:82-83 
WORSLEY (England) 
United Kingdom 19:23 
WORTH, CHARLES FREDERICK see 
FASHION DESIGN 
WOTTON, SIR HENRY 
architecture 2:86 
WOUK, HERMAN 20:45 
WOUNDED KNEE (South Dakota) 20:45 
American Indian Movement 1:313 
ghost dance 8:296 
Sioux (American Indians) 17:94 
WOVOKA (Paiute Indian) 20:45 
ghost dance 8:296 
WPA see WORKS PROGRESS 
ADMINISTRATION 
WRANGEL ISLAND (USSR) 20:45 
WRASSE 20:45 
WREN 20:45-46 


414 


WREN, SIR CHRISTOPHER 


WREN, SIR CHRISTOPHER 20:46 
American art and architecture 1:299 
cathedrals and churches 4:/89, 
4.190 

dome 6:200 

English art and architecture 7:49, 
7:50 


London (England) 11:349 
Saint Paul’s Cathedral 16:249 
WRESTLING 20:46-47 
sports, history of 17:313, 17:314 
WRIGHT, FRANCES 20:47 
WRIGHT, FRANK LLOYD 20:47-48 
American art and architecture 
1:301, 1:302 
architecture 2:95 
Arizona 2:119 
Arts and Crafts movement 2:178 
house (in Western architecture) 
9:328 
industrial design 10:137 
modern architecture 13:5, 13:6 
prairie school (architecture) 15:175 
skyscraper 7:114 
Sullivan, Louis 18:15 
WRIGHT, HENRY 20:48 
WRIGHT, JIM 20:49 
WRIGHT, MICKEY 20:49 
WRIGHT, ORVILLE ANO WILBUR 20:49 
aircraft 1:199 
WRIGHT, RICHARO 20:49 
African-American literature 1:142, 
1:149 
WRIGHT, WILLARD HUNTINGTON see 
VAN DINE, S. S. 
WRISTWATCHES see CLOCKS AND 
WATCHES 
WRIT 20:49 
attachment 2:255 
certiorari 
Supreme Court of the United 
States 18:33 
common law 5:125 
habeas corpus 9:99-100 
mandamus 12:90-91 
warrant 19:258-259 
WRIT OF ASSISTANCE 20:50 
WRITING SYSTEMS, EVOLUTION OF 
20:50-53 
braille system 3:269 
calligraphy 4:38 42 
Canaanite civilization 4:64 
Chinese art and architecture 4:348- 
349 
Chinese language 
oracle bones 14:113 
cryptology 5:355-357 
cuneiform 5:372-373 
Cyrillic alphabet 5:392 
English language 7:55 
hieroglyphics 9:235-236 
Indian languages, American 10:88- 
89 


inscription 10:164-165 

Linear B 11:305-306 

literacy and illiteracy 11:318, 
11:320 

Maya 12:203-204 

punctuation 15:298 

Rosetta Stone 16:174-175 

runes 16:198 


shorthand 17:59 
Ugaritic 18:406 
writing tools 
ink 10:158 
paper 14:227-229 
papyrus 14:232-233 
parchment 14:243 
pen 14:290 
pencil 14:291 
WROCEAW (Poland) 20:53 
WROUGHT IRON 20:53 
technology, history of 18:146 
WRYNECK 20:53 
WU CHENGEN (Wu Ch’eng-en) 20:53 
WU-TI see HAN WUDI (Wu-Ti) 
WUHAN (Wu-han) (China) 20:53 
WUNDT, WILHELM 20:53-54 
psychology, history of 15:27/ 
WUPPERTAL (Germany) 20:54 
WURTTEMBERG (Germany) 20:54 
WURZBURG (Germany) 20:54 
architecture 2:94 
WUTHERING HEIGHTS (novel) 20:54 
WYANDOT see HURON (American 
Indians) 
WYATT, SIR THOMAS 20:54 
WYCHERLEY, WILLIAM 20:54 
WYCLIFFE, JOHN 20:54-55 
Bible 3:106 
Lollards 11:346-347 
WYETH, ANOREW 20:55 
WYETH, N.C. 20:55 
Wyeth, Andrew 20:55 
WYLER, WILLIAM 20:55 
WYNOHAM, JOHN 20:55 
WYOMING 20:55-60 
cities see specific city names 
economic activity 20:58-59 
flag 20:56 
government and politics 20:59 
history 20:59-60 
Morris, Esther 13:85 
suffrage, women’s 18:5-6 
land and resources 20:56, 20:58 
map 20:57 
people 20:58 
physical features 
Devil’s Tower 6:117, 10:32 
rivers and lakes 20:56, 20:58 
seal, state 20:56 
vegetation and animal life 20:58 
WYSPIANSKI, STANISLAW 20:60 
WYSS, J. D. 
Swiss Family Robinson, The (novel) 


WYSZYNSKI, STEFAN 20:60 
WYTHE, GEORGE 20:60 
common law 5:126-127 


xX 


X (letter) 20:60 
X-RAY ASTRONOMY 20:60-62 
astronomy and astrophysics 2:227- 
229 


High Energy Astronomical 
Observatory 9:236 
X-RAY DIFFRACTION see X-RAYS 
X-RAY THERAPY see RADIATION 

THERAPY 


X-RAY TUBE see X RAYS 

X RAYS 20:62-63 
Compton, Arthur Holly 4:145 
Compton effect 4:145 
crystal 5:358 
microscope 12:338 
radiography 15:366 
radiology 15:367-369 
Roentgen, Wilhelm Conrad 16:134 
spectroscopy 17:293 

X-15 20:64 

XANTHIPPE 20:64 

XENAKIS, YANNIS 20:64 

XENON 20:64 

XENOPHANES 20:64-65 

XENOPHON 20:65 
Cyrus the Great, King of Persia 


5:392 
XEROGRAPHY see ELECTROSTATIC 
PRINTING 
XEROX CORPORATION 
Carlson, Chester Floyd 4:139 
XERXES |, KING OF PERSIA 20:65 
Persian Wars 14:326 
XHOSA 20:65 
Kafir 11:5 
Transkei 18:322 
XI-HYPERON 20:65 
XI JIANG (Hsi Chiang) 20:65 
XIA (Hsia) (dynasty) 20:65 
XIAMEN (Hsia-men) (Amoy) (China) 
20:65-66 
XIAN (Sian) (China) 20:66 
XIMENES see JIMENEZ for Spaniards of 
this name 
XINJIANG (Sinkiang) (China) 20:66 
XOCHICALCO (Mexico) 20:66 
XOSA see XHOSA 
XUANZANG (Hstian-tsang) 20:66 
XYLEM see PLANT 
XYLOPHONE 20:66 
African music 1:157-158 
marimba 12:127 
XYZ AFFAIR 20:66-67 
Marshall, John 12:142 


Y 


Y (letter) 20:67 
YACHTING see AMERICA’S CUP; BOAT 
AND BOATING 
YAHWEH see GOD 
YAK 20:67 
animal husbandry 1:406 
YAKIMA (American Indians) 20:67-68 
YAKIMA (Washington) 20:68 
YAKUT 20:68 
YAKUTSK (USSR) 20:68 
YALE, ELIHU 20:68 
YALE, LINUS 
lock and key 11:336 
YALE UNIVERSITY 20:68 
football 7:390, 7:39] 
library 11:272, 11:273 
presidents 
Dwight, Timothy 6:284-285 
Giamatti, A. Bartlett 8:297 
Stiles, Ezra 17:371 
Silliman, Benjamin 17:81 
Yale, Elihu 20:68 


YALTA (USSR) 20:68 
YALTA CONFERENCE 20:68-69 © 
Churchill, Sir Winston 4:388 
United States, history of the 19: 66- 
67 


World War || 20:38 
YALU RIVER 20:69 
YAM 20:69 
YAMAGATA ARITOMO 20:69 
YAMAMOTO ISOROKU 20:69 
YAMANI, AHMEO ZAKI 20:69 
YAMASAKI, MINORU 20:69-70 
World Trade Center 20:6 
YAMASEE (American Indians) 20:70 
YAMASHITA TOMOYUKI 20:70 
YAMUNA RIVER 20:70 
YAN LIBEN (Yen Li-pen) 20:70 
YANA (American Indians) 20:70 
YANCEY, WILLIAM LOWNOES 20:70 
YANG see CONFUCIANISM 
YANG, CHEN NING see PARITY 
(physics) 
YANGON (Burma) see RANGOON 
(Burma) 
YANGTZE RIVER see CHANG JIANG 
(Yangtze River) 
YANOMAMO (American Indians) 20:70- 
fi 
YAO 20:71 
YAOUNDE (Cameroon) 20:71 
YAP 20:71 
YAQUI (American Indians) 20:71 
YARBOROUGH, CALE 20:71 
YAROSLAV |, GRANO OUKE OF KIEV 
20:71 
YAROSLAVL (USSR) 20:71-72 
YASAR KEMAL 20:72 
YASHIN, LEV 20:72 
YASTRZEMSKI, CARL 20:72 
YAWL see SHIP 
YAWS 20:72 
YAZOO LANO FRAUO 20:72 
YAZO0 RIVER 20:72 
YEAGER, CHUCK 20:72 
YEAR 20:72-73 
calendar 4:23, 4:25 
YEAROLEY, SIR GEORGE 20:73 
YEAST 20:73 
beer 3:39 
bread 3:290 
fungi 8:120 
YEAST INFECTION see CANDIDIASIS 
YEATS, JACK BUTLER 20:73 
YEATS, WILLIAM BUTLER 20:73-74 
Abbey Theatre 1:46 
lrish literature 10:236, 10:237 
Pound, Ezra 15:162 
Synge, John Millington 18:80 
YELLOW BOOK (periodical) 
decadence 6:48 
YELLOW EMPEROR (Huang Di) 20:74 
Daoism (Taoism) 6:16-17 
YELLOW FEVER 20:74 
Reed, Walter 15:415 
YELLOW JACKET see WASP 
YELLDW JOURNALISM 20:74-75 
Brisbane, Arthur 3:309 
Hearst, William Randolph 9:173-174 
Pulitzer, Joseph 15:294 
Spanish-American War 17:276 
YELLOW RIVER see HUANG HE (Yellow 


River) 
YELLOW SEA 20:75 
YELLDWKNIFE (Northwest Territories) 
20:75 
YELLOWSTONE NATIONAL PARK 20:75 
fire prevention and control 7:288 
geyser 8:289, 8:290 
Old Faithful 14:80 
YELLOWSTONE RIVER 20:75 
YELLOWWOOD 20:75 
YELTSIN, BORIS 20:75 
Union of Soviet Socialist Republics 
19:15 
YEMEN 20:76-78 
cities see specific city names 
economic activity 20:77 
flag 20:76 
history and government 20:77-78 
land 20:76 
map 20:77 
people 20:76-77 
Socotra 17:166 
YEN LI-PEN see YAN LIBEN (Yen Li- 
pen) 
YENISEI RIVER 20:78 
YEOMEN OF THE GUARD see 
BEEFEATERS 
YERBY, FRANK 20:78 
YEREVAN (USSR) 20:78 
YERKES, ROBERT MEARNS 20:78 
YERKES OBSERVATORY 20:78 
Hale, George Ellery 9:112 
Kuiper, Gerard 11:115 
YERMAK TIMOFEYEVICH 20:78 
YESENIN, SERGEI ALEKSANOROVICH 
20:79 
YESHIVA UNIVERSITY 20:79 
YETI see ABOMINABLE SNOWMAN 
YEVTUSHENKO, YEVGENY 
ALEKSANDROVICH 20:79 
YEW 20:79 
Torreya 18:295-296 
YHWH 


God 8:336 
YI (dynasty) 
Korea, history of 11:101 
Korean art 11:103 
YIDDISH LANGUAGE see GERMANIC 
LANGUAGES 
YIDDISH LITERATURE see HEBREW AND 
YIDDISH LITERATURE 
YIODISH THEATER 20:79-80 
Adler, Jacob, Stella, and Luther 
1:95-96 
Gordin, Jacob 8:363 
YIN see CONFUCIANISM 
YMCA see YOUNG MEN'S CHRISTIAN 
ASSOCIATION 
YMHA see YOUNG MEN’S HEBREW 
ASSOCIATION 
YMIR 20:80 
YODEL 20:80 
YOGA 20:80-81 
Hinduism 9:244 
meditation 12:239 
YOGURT 20:81 
YOKOHAMA (Japan) 20:81 
Tokyo Japan) (map) 18:279 
YOLK see EGG 
YOM KIPPUR 20:81 
Arab-Israeli Wars 2:58 


YONGLE, EMPEROR OF CHINA (Yung- 
lo) 20:81 
YONKERS (New York) 20:81 
YORCK VON WARTENBURG, LUDWIG, 
GRAF 20:81-82 
YORITOMO 20:82 
Asia 2:203 
Japan, history of 10:32/, 10:322 
shogun 17:56 
YORK (dynasty) 20:82 
Mortimer (family) 13:89 
Roses, Wars of the 16:174 
YORK (England) 20:82 
YORK (Pennsylvania) 20:82 
YORK, ALVIN CULLUM 20:82 
YORKSHIRE (England) 20:83 
YORKSHIRE TERRIER 20:83 
YORKTOWN CAMPAIGN 20:83 
American Revolution 1:335, 1:336- 
407 
Rochambeau, Jean Baptiste 
Donatien de Vimeur, Comte de 
16:114 
YORUBA 20:83 
African art 1:53 
Ife 10:30 
YOSEMITE FALLS 20:83 
California 4:33 
YOSEMITE NATIONAL PARK 20:83-84 
Yosemite Falls 20:83-84 
YOSHIOA SHIGERU 20:84 
YOUNG, ANDREW 20:84 
YOUNG, ARTHUR 
agriculture, history of 1:178 
YOUNG, BRIGHAM 20:84 
Mormonism 13:80 
YOUNG, CHIC 
comic strip 5:122 
YOUNG, CY 20:84-85 
YOUNG, EOWARO 20:85 
YOUNG, LESTER 20:85 
YOUNG, LORETTA 20:85 
YOUNG, OWEN 0. 20:85 
YOUNG, THOMAS 20:85 
color 5:100-101 
interference (physics) 10:180 
optics 14:110 
YOUNG, WHITNEY M., JR. 20:85 
YOUNG MEN’S CHRISTIAN 
ASSOCIATION 20:86 
basketball 2:407 
YOUNG MEN’S HEBREW ASSOCIATION 
20:86 


YOUNG PEOPLE 20:86-87 
adolescence 1:96-98 
card games 4:131 
children’s rights 4:324 
diseases, childhood 6:163 
employment and unemployment 
7:25, 20:86-87 

See also CHILD LABOR 
juvenile delinquency 10:415 
minor 12:388-389 
organizations 

Boys & Girls Clubs of America 


4-H program 8:12-13 
Scouting 16:359 
poverty 15:166 
sexual development 17:11-12 
sports 


Little League baseball 11:324 
Pop Warner Football 15:124 
Soap Box Derby 17:144 
toy 18:306-307 
youth hostel 20:88 
See also EDUCATION; UNITED 
STATES, EDUCATION IN THE; 
STUDENT MOVEMENTS 
YOUNG PRETENDER see STUART, 
CHARLES EDWARD (Bonnie 
Prince Charles) 
YDUNG TURKS 20:87 
Ottoman Empire 14:157 
YDUNG WOMEN’S CHRISTIAN 
ASSOCIATION 20:87 
YOUNG WOMEN’S HEBREW 
ASSOCIATION 20:87 
YOUNGER BROTHERS 20:87-88 
YOUNGHUSBANO, SIR FRANCIS 
EDWARD 20:88 
YOUNGSTOWN (Ohio) 20:88 
YOURCENAR, MARGUERITE 20:88 
Académie Frangaise 1:63 
YOUTH HOSTEL 20:88 
YPRES (Belgium) 20:88 
YPRES, BATTLES OF see WORLD WAR | 
YTTERBIUM 20:88 
YTTRIUM 20:88 
YUAN (Ytian) (dynasty) 20:88-89 
Chinese art and architecture 4:349- 
350 
Ni Zan 13:321 
YUAN DRAMA 20:89 
YUAN RIVER (Red River) 20:89 
YUAN SHIKAI (Yuan Shih-k’ai) 20:89 
YUCATAN (Mexico) 20:89 
YUCATAN PENINSULA 20:89 
YUCCA 20:89-90 
YUGOSLAVIA 20:90-94 
arts 20:92 
cities see specific city names 
economic activity 20:92-93 
flag 20:90 
government and politics 20:93 
history 20:93-94 
communism 5:135 
Little Entente 11:324 
Macedonia 12:13 
Mihajlovic, Draza 12:355 
Pasi¢, Nikola 14:259 
Tito 18:269 
World War II 20:29 
land and resources 20:90-91 
languages 20:91 
Slavic languages 17:119-120 
map 20:91 
people 20:91 
republics 20:90 
See also specific republic names 
rivers, lakes, and waterways 
Sava River 16:313 
YUKAWA, HIDEKI 20:94 
YUKON RIVER 20:94 
YUKON TERRITORY (Canada) 20:94-96 
cities see specific city names 
economic activity 20:95 
flag 20:94 
government and history 20:95-96 
land and resources 20:94-95 
map 20:95 
people 20:95 


ZAPOTEC 415 


YUMA (American Indians) 20:96 

YUMA (Arizona) 20:96 

YUNG-LO, EMPEROR OF CHINA see 
YONGLE, EMPEROR OF CHINA 
(Yung-Lo) 

YUNGANG (Yiin-kang) 20:96 

YUNNAN (Yiinnan) (China) 20:96 

YUROK (American Indians) 20:96-97 

YURT 20:97 

YWCA see YOUNG WOMEN’S CHRISTIAN 
ASSOCIATION 

YWHA see YOUNG WOMEN’S HEBREW 
ASSOCIATION 


Z 


Z (letter) 20:97 
ZACATECAS (Mexico) 20:97 
ZACHARIAS, POPE 20:97 
ZADAR (Yugoslavia) 20:97-98 
ZADKINE, DSSIP 20:98 
ZAGREB (Yugoslavia) 20:98 
ZAGROS MOUNTAINS 20:98 
ZAHARIAS, BABE DIDRIKSON 20:98 
ZAHIR SHAH 
Afghanistan 1:122 
ZAIRE 20:98-101 
cities 20:100 
See also specific city names 
economic activity 20:100-101 
flag 20:99 
history and government 20:101 
Africa 1:141 
Kasavubu, Joseph 11:24 
Lumumba, Patrice 11:397-398 
Mobutu Sese Seko 12:414 
land and resources 20:99 
map 20:100 
people 20:99-100 
Luba 11:386 
Pygmy 15:305 
rivers and lakes 
Congo River 5:180 
ZAIRE RIVER see CONGO RIVER 
ZAMBEZI RIVER 20:101 
Africa 1:127 
Victoria Falls 19:170 
ZAMBIA 20:102-104 
cities see specific city names 
economic activity 20:103 
flag 20:102 
government and history 20:103-104 
Africa 1:141 
Kaunda, Kenneth D. 11:27 
Rhodes, Cecil John 16:78 
land and resources 20:102 
map 20:103 
people 20:102 
ZAMBO see MULATTO 
ZAMYATIN, YEVGENY 20:104 
ZANDE see AZANDE 
ZANE, EBENEZER 20:104 
ZANESVILLE (Ohio) 20:104 
ZANUCK, DARRYL F. 20:104 
ZANZIBAR (Tanzania) 20:104 
ZAPATA, EMILIANO 20:104-105 
Villa, Pancho 19:202 
ZAPOROZHYE (USSR) 20:105 
ZAPOTEC (American Indians) 20:105 
sites 


416 ZARATHUSTRA 


Mitla 12:411 
Monte Alban 13:56 
ZARATHUSTRA see ZOROASTRIANISM 
ZARZUELA 20:105 
Calderon de la Barca, Pedro 4:22-23 
Spanish music 17:285-286 
ZATOPEK, EMIL 20:105 
ZEALANO (Denmark) 20:105 
ZEALOTS 20:105-106 
Masada 12:161-162 
ZEBRA 20:106 
perissodactyl 14:315 
quagga 15:315-316 
ZEBU CATTLE see CATTLE AND CATTLE 
RAISING 
ZECHARIAH, BOOK OF 20:106 
ZEOEKIAH, KING OF JUOAK 20:106 
ZEEMAN, PIETER 20:106 
ZEFFIRELLI, FRANCO 20:106 
ZEISBERGER, OAVIO 20:106-107 
ZELAYA, JOSE SANTOS 20:107 
ZEN BUOOHISM 20:107 
art 
Japanese art and architecture 
10:327-328 
Liang Kai (Liang K’ai) 11:266 
Buddha 3:353 
Buddhism 3:355 
koan 11:90 
No drama 13:347 
Suzuki, D. T. 18:50 
tea ceremony 18:134 
ZENER OIOOE 20:107 
ZENGER, JOHN PETER 20:107-108 
newspaper 13:317 
ZENO, BYZANTINE EMPEROR 20:108 
ZENO OF CITIUM 20:108 
Stoicism 17:379 
ZENO OF ELEA 20:108 
Zeno’s paradoxes 20:108 
ZENOBIA, QUEEN OF PALMYRA 20:108 
Palmyra 14:212 
ZENO’S PARAOOXES 20:108 
ZEOLITE 20:108-109 
ZEPHANIAH, BOOK OF 20:109 
ZEPPELIN, FEROINANO, GRAF VON 
20:109 
airship 1:211 
ZERO (aircraft) 20:109 
ZERO (mathematics) 20:109 
number 14:4 
ZERO, ABSOLUTE see ABSOLUTE ZERO; 
CRYOGENICS 
ZERO-BASED BUDGETING see BUDGET 
ZEUS 20:109-110 
Cronus 5:344 
Europa (mythology) 7:128 
mythology 13:176-177 
Seven Wonders of the World 16:4/2 
ZEUS, STATUE OF, AT OLYMPIA see 
SEVEN WONDERS OF THE 
WORLD 
ZHANG XUELIANG (Chang Hsueh- 
liang) 20:110 
ZHANG ZHIDONG (Chang Chih-tung) 
20:110 
ZHANG ZUOLIN (Chang Tso-lin) 20:110 
ZHAO GUANGYIN 
Song (Sung) (dynasty) 17:190-191 
ZHAO MENGFU (Chao Meng-fu) 20:110 
ZHAO ZIYANG (Chao Tsu-yang) 20:110 


ZHEJIANG (Chekiang) (China) 20:110 
ZHENG HE (Cheng Ho) 20:110 
ZHENGZHOU (Cheng-chou) (China) 
20:110 
ZHIVKOV, TOOOR 20:110-111 
ZHOU (Chou) (dynasty) 20:111 
China, history of 4:340-341 
Qin (Ch'in) 15:314 
ZHOU ENLAI (Chou En-lai) 20:111 
ZHU DA (Chu Ta) 20:111 
ZHU OE (Chu Teh) 20:111 
ZHU XI (Chu Hsi) 20:111-112 
ZHUANGZI (Chuang-tzu) 20:112 
Daoism (Taoism) 6:16 
ZHUKOV, GEORGY KONSTANTINOVICH 
20:112 
World War II 20:31, 20:34, 20:38 
ZIA UL-HAQ, MUHAMMAD 20:112 
Pakistan 14:193 
ZIEGFELO, FLORENZ 20:112 
ZIEGFELO FOLLIES 20:112 
Brice, Fanny 3:301 
music hall, vaudeville, and 
burlesque 13:153 
tap dancing 18:112 
ZIGGURAT 20:112 
Persian art and architecture 14:322 
temple 18:168 
ZIMBABWE 20:112-115 
archaeology 
Zimbabwe Ruins 20:116 
cities 20:114 
See also specific city names 
economic activity 20:114-115 
flag 20:113 
government 20:115 
history 20:115 
Africa 1:140, 1:141 
African prehistory 1:63, 1:164 
Mugabe, Robert 13:120 
Muzorewa, Abel T. 13:166-167 
Nkomo, Joshua 13:347 
Rhodes, Cecil John 16:78 
Smith, lan D. 17:129 
Welensky, Sir Roy 19:317 
land and resources 20:113 
map 20:114 
people 20:113-114 
Shona 17:56 
ZIMBABWE RUINS 20:116 
archaeology 2:83 
ZIMBALIST, EFREM 20:116 
ZIMMERMAN, ROBERT ALLEN see 
DYLAN, BOB 
ZIMMERMANN TELEGRAM 
cryptology 5: 356 
World War | 20:18 
ZINC 20:116 
cadmium 4:11 
hemimorphite 9:198 
vitamins and minerals 19:221 
ZINJANTHROPUS see 
AUSTRALOPITHECUS 
ZINNEMANN, FREO 20:116-117 
ZINNIA 20:117 
ZINOVIEV, GRIGORY YEVSEYEVICH 
20:117 
ZINZENOORF, NIKOLAUS LUOWIG, 
GRAF VON 20:117 
ZION (Jerusalem) 20:117 
ZIONISM 20:117-118 


Achad ha-Am 1:73 
Afroasiatic languages 1:166 
Ben-Gurion, David 3:67-68 
Ben-Zvi, Itzhak 3:68 
Buber, Martin 3:346 
Hadassah 9:102 
Herzl, Theodor 9:227-228 
Israel 10:267 
Jabotinsky, Viadimir 10:296 
Jews 10:360 
Judaism 10:404 
Kook, Abraham Isaac 11:94 
Palestine 14:206-207 
Weizmann, Chaim 19:315-316 
ZIPPER 20:118 
ZIRCON 20:118 
ZIRCONIUM 20:118 
hafnium 9:104 
ZITHER 20:118 
African music 1:158 
dulcimer 6:263 
koto 11:108 
_ Musical instruments 13:158 
ZIZKA, JAN 20:118 
ZOOIAC 20:118 
Aquarius 2:55 
Aries 2:111 
astrology 2:221 
Cancer 4:95 
Capricornus 4:121 
constellation 5:208 
Gemini 8:192 
Leo 11:244 
Libra 11:270-271 
Pisces 15:27 
Sagittarius 16:237 
Scorpius 16:351 
Taurus 18:129 
Virgo 19:214 
ZOE, BYZANTINE EMPRESS 20:118 
Z0G |, KING OF ALBANIA 20:119 
ZOISITE see GEMS 
ZOLA, EMILE 20:119 
Dreyfus affair 6:241 
French literature 8:76 
naturalism (literature) 13:214 
realism (literature) 14:402 
ZOLLVEREIN 20:119 
ZOMBIE 20:119 
ZONO 20:120 
ZONING 20:120 
urban planning 19:91 
ZOOLOGICAL GAROENS 20:120-121 
endangered species 7:31, 7:32 
notable zoos 20:121 
Philadelphia Zoological Garden 
14:363 
ZOOLOGY 20:121-124 
anatomy 1:363-365, 20:122 
classification, biological 5:37-38, 
20:122 
cytology 5:393, 20:122-123 
embryology 7:18-20, 20:123 
genetics 8:211-216, 20: 123-124 
histology 9:253, 20:122 
history 20:122 
Aristotle 2:114-115 
Morgan, Thomas Hunt 13:79 
ornithology 14:141 
physiology 14:413, 20:123 
taxonomy see subheading 


classification, biological above 
ZOONOSES 20:124 
parasitic diseases 14:242 
ZOOPLANKTON 20:124 
plankton 15:39-40 
ZOOPRAXISCOPE 
Muybridge, Eadweard 13:166 
ZOOTOXIN 
poisonous plants and animals 15:83 
ZORACH, WILLIAM 20:124 
ZORN, ANOERS 20:124 
ZOROASTRIANISM 20:124-125 
angel 1:379 
Artaxerxes Il, King of Persia 2:166 
Asia 2:204 
God 8:336 
magi 12:40 
Mithraism 12:411 
Parsis 14:255-256 
Persia, ancient 14:32] 
ZORRILLA Y MORAL, JOSE 20:125 
ZUCCARO (family) 20:125 
ZUCCHINI see SQUASH (vegetable) 
ZUCKMAYER, CARL 20:125-126 
ZUIDERZEE see SSELMEER 
ZUKERMAN, PINCHAS 20:126 
ZUKOFSKY, LOUIS 20:126 
ZUKOR, AOOLPH 20:126 
ZULU 20:126 
Africa 1:138, 1:140 
African National Congress 1:160 
Cetewayo, King of the Zulus 4:240 
Shaka, King of the Zulus 17:17 
ZUMARRAGA, JUAN OE 20:126 
ZUNI (American Indians) 20:126 
Cibola, Seven Golden Cities of 4:389 
ZU0 ZONGTANG (Tso Tsung-t’ang) 
20:126 
ZURBARAN, FRANCISCO OE 20:127 
ZURICH (Switzerland) 20:127 
ZURVAN 
Zoroastrianism 20:124 
ZWEIBRUCKEN (Germany) 20:127 
ZWEIG, ARNOLO 20:128 
ZWEIG, GEORGE 
quark 15:322 
ZWEIG, STEFAN 20:128 
ZWICKAU (Germany) 20:128 
ZWINGLI, ULRICH 20:128 
Reformation 16:6 
ZWORYKIN, VLAOIMIR KOSMA 20:128 
radio and television broadcasting 
15:359 
ZYGOTE 20:128 
development 6:/1/, 6:112 
development, human 6:115 
embryo 7:18 
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